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- National Institute for Occupational Safety and Health, NIOSH Manual of
Analytical methods (NMAM®), 5th ed, www.cdc.gov/niosh/nmam

— Occupational Safety and Health Administration (U.S.A), Sampling and
Analytical method, www.osha.gov/dts/sltc/methods/index.html

- Health and Safety Executive (U.K.), Methods for the Determination of
Hazardous Substances (MDHS) guidance, www.hse.gov.uk/pubns/mdhs/

- American Conference of Governmental Industrial Hygienists(ACGIH):

Documentation of the Threshold Limit Values and Biological Exposure Indices,
7th Ed, 2018.

I
BRI R
oo oo 2 -
oo
offf offt
-z
ki
>
Y
N}
)
—_
g
S
Ny
foi

- 5 AR Wl <

vl
A N
ol g Mg e Faskrl7] vy

=
AR A AR ARA T o] A1

L T O T




o 74

=

ol el o7

=
[}

ol = (§&4y) o]

A
AL (A1) 2

g9l
ol A

T

-

A}

X

T
-

ATt ABE(FAESE o AP
T

golel 49

T

-

]_

S

(1) o] Aol A&

A - 119 - 2018

EEEE

KOSHA GUIDE

3. gole] Q¢

o
=

il
ey

o
mr

i~
0

T
T

g}

beivt

z| O
292

Uo]

=
2 ARFAA
328

m] Ay

s

T

] ==

A

ol el

gol A 7]
Aol 3 FES o

/8—

¥
30x

T

-

- H
§of

T

i

T

-

A"}



KOSHA GUIDE

A - 119 - 2018

o
=

oj

il

= o] 7oA 54

golo Ao

she

oA AbE-

=]
T

(2) 2L wYoll o] A

o

)

q
i

ue] w2,

she

=)ol M A

2017-27

QWAL

4.

o

i

3,

el 714
2]

5831t 3| (IUPAC) o A A%

vl
=

= Al

Ao

(2)

il

I

o

—

)A
B

H

(4) ©] A

o

she

W AL

[ols
=

R

e

Td FELODE =4

0|

ol
ol

KS Q 5002(to] & ¢ FA]

B

el A AT A7)

(8) w9l 2 %

dol, 4ol

t}. o 7]9

A=]]
=

KS A ISO 80000-1(%

el

o)k O
To

l

917

EREL

of &

obel &



KOSHA GUIDE

A - 119 - 2018

z2 t}9) NE | TR 9 7%
1| B m EEE M
AlE 7| H cm E2dEE N
2 o] IR R = mm T e 1/2 H mg/L
nlo] 2 21 H ym nlolZ 2 /e H | pg/mL
-1 g nm HAE 0
7] ¢t atm A Al 3w E m’
3} 2 FoFdEn mHg | 3] A A 5 A E] v E ot
g mmH-O A A3 2] v E m
A o g N
o g
4ol A 3 A €] v E it |
EEEnE - el e
npo]l 2 = 71 7Y 18
2] E L
&% 2] 2] § mL
njo] 2 2 2] E uL
9) &%=
(7h) &9 A= AAF2(Celcius) Woll whe} ofghnlolszzl @ &% TE EATh

()

A&t KE ¥A83t Aes 0 K& -273C =% skt

AL O

g 156~25C, A&

e ¢ 15T olate] *

(10) &%=

(71

()

oA E9) o] YR
/03 (W% 7158 AH§ @,

Fy 59 A T’:oao]:g EA

Temperature and Pressure :

%7} W
FEZ 3

1~35°C, =

T

o o =

L2 30~40C= 3}

i )A weREe] YR

WA=

=2 L

AA R Fe] P e D

F3/539(v/v)%e] 7155 A
) = ppm(part per million)¢] 7|3
mg/moeZ FAYS
25C, 17]19h)e] 7]1=

Ale AH8d 54 A9 =
Abetoof gty

Mol me

=}

N

g

ob

dae Wz Aol

Fe EAY wol

A (NTP, Normal
ASAS sty wElA wF
o

ree AEstel el




6]—]:]-.

sfol of

G

[€)

Q.

A}

o
=

A - 119 - 2018
]

KOSHA GUIDE

)

o
o

ol

3Lt

ke

& oF

°©

, ARvEINHVY, a4 A ARetE T a] Yo

vEl A4

H
H

T
-

el

o

=

Frd 9e7t 9

N
o

g 7l

i

k9
.

=
BA
2ol o}

o3}

s, =714

S

KS L 2302(0]3}8t8 §2 7]

T

w2 iAol

7
o9 %

g(0.01 mg)7HA &<

~

A% 107

[e)

T

1 & A%
ALe Aolx 107 g(0.1 mg)7tA] & 4 oo}

(13) 71

5 olge Ao

T
T

123

NS

o

1]

°©

AL

=

=

o] 34 4]

i

k9
.

[

A==

¢

[ e

7171 &=
Al L AE

s

st 7

ol
=
A

i

=

7602(AFF ol (3 £48)) MEFol 55 Ex= o9
o)

a7kl A A A

(&) A8 717

5. A& A3



A - 119 - 2018

KOSHA GUIDE

To
il
\:A

o
Gt

L
qu

<
il

N

r
oo
N
A

B

(7F) o

il

B

<

=N

&

Ny
H

Nfo

() AFA R Ads=e 0.1~2 uj

gA Aoz 8 A A7

o
=

(stock solution)

ol
ol

37 2% O
Rl

B

"
G

—

0

CEEID

o
Np
27

o

o

j2s
w

Gl

B

HA

=

=

N7 AEEdHeE o]

o
o

B
i

B

o

il
Ao

o4

=z
T

244 A

(5}) A A el

5|
i

shetsfol gt

;(E]_

o
o =

v

o
NB
27

T
-

SOl AHE-H

a8 A

;:(_il-

& of

o

ar
oo
NF
A

b

b,

k9
.

S

[€)

Q.

At
AG7F 0990142 AL A}

o
=

Gt
o

rvze)

=K

St

ke

b,

o} ok

<)

=<}

o} ok

=<}

HEA &

3R ge) "oy 914

]

@ W=7t gy

Fiasy

kol ol

%)

B

k9
.

S

fl oF

Gt

=0

H

rv2e)

(th) B



KOSHA GUIDE

A - 119 - 2018

2 ol

of Bt FEE 7

39 %)

@_

Dol A

EEEE

ki3

@ @A

;Q,..a

= 2dolH,

)

HA

il

o

X (ppm)2t F71AFH ZF D) whek

o=

2 370

20 LE 71+

T
T=

I 71 AH 7 10 L(

o
jant
i
mj

(3 x 3WHE = 97l)ek FAlE 370

o

—

N

_Z#O
o

o)
)

2 A 9

o
=

e) F2a

~

o
_Xﬂl

o

o

o

(D) T Aol ofe) &

|

TE

73_'1-

b 090 ol geld Eu. g

0.75 o]/ge] Hojof &

24247}

)

1
il
e

oo
<N

12709 &ztg &

=
=

5|
i

A=

3l of

T
-

A2

F7F §lth wEhA 2

=]
=

7g o]



KOSHA Guide A- -2018 (0232222 - Ho|E =) oFHEZZEH
AR A: 2014, 7
L
JeEd IS EHEH =
(Ethyleneglycol monobutyl ether)
METHOD No. : A-119-2014 ARA: -
] HO(CH,)20(
BAA: CeHpO, 3814 P B 11817 CAS No.t  111-76-2
CH,)3CH3
=xA 70T z=A: 171C H Z: 0902 & 3 = o =S
P EEE ETEEE
ER TAY 2 &£ -HAE &4, ¥ ZEA|, AF AHA, 71F BIA, A 2EY £
oA W, s, 27t HCE A%
18-
T L OSHA ~
S (ppm) (ppm)
== TACGIH NIOSH
20 5
(ppm) (ppm)
Fool:  2-HEAIEE, 2BE, HEAREY
2AAY 2 A84: BAVRL olgele] AuE AAen WLAZzehol/MEe955) £ 1
mME 93 2 FoA 305 &Es & dAHUS JtAIBrnE Y £
alel Bara.
NEAH A8 24 e
» A RAFHNA: 2AZGZHH(EAAE, 10050 mg) |« B 77 JtaI el E 2 Z(GO),
. £ 0.01~005 L/min 2220] 23171 % 7] (FID)
- Z7% A 10 L s BAGAEA : dudZeEgrngdye

- A 2L

= $uk dubzol Wy
» AR SHAA: 5TAA] 30
» FAED F AFESY 10% o) B

g 2~1070] @ sA=

A&

AE

AAY: 1 mL WA ZF2 o] =(5% HeHe)
304 2o 9A g

FU=F: 1 L

AR Capillary, fused silica, 30 mx0.32 mm

ID; 0.5 ym film DB-Wax E+ 53 o|4t

7171278 28 50C(2 min)-5C/min-150C
T 220~225C
#AZ7] 250~300C

AZA: =27]F 0.1~28 %10 L A3 AD

B9 3-361 pg/M B

HAETA: 10 we/A =

A= (S,): 0.048
& 0.3~36.8 ppm
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7} fAF3 retention times Zi= ojW (= A 9 (range studied): 3-361 pg/Als
» H3(bias): NS(F2 A &)

= ZF AA X (overall precision): 0.071

= A& (accuracy): +10.1%

@ d
o
M

(i)

A oF 71+
v vgdlE 2ol =(AstvEaE): HPLC + » A EAHA - F2E (IS Ad D
= WgE: HPLC & 100/50 mg)
= 2zl WEe 5%E i WEdZFRdgo]= a JJAABEAAFHAE : 0.01~0.2 L/min® A
& H=
w7} BAEA Aok » JbeAEutEOE ERol &7
= AL(Ny) B dAFHe) 7F= (2% 99.9% ©]7) (Gas chromatograph, flame ionization
» FAaHy) 7FA(EE 999% ©]4d) detector(GC/FID))
» oitd Z7 = Zd : Capillary, fused sillica,

30 mx0.32 mm ID; 0.5 pm film DB-Wax
=& o8 s ol
= 2 mL e vleld, PTFEY 57
= 10, 100, 1000 pL FA}7]
» 10 mL &F&Eg~A
« 32 1 mL

- 59 AnA dPER RABdse wasyyd A%, FRA4
5 7o)}

NOISHO A= WEdZ2elo| =g Wy Edg BERslo=r

I ANEAFH

L 2 ANEAF 328 mAIGAEAR A 543 A4 AedA)

2. NEANH wR Aol Fade] FES Add T §d4 FEHE o|&ste] Fzo dAT

3. 0.01~0.05 L/minell Al Aet oz ASE A8t F AsAFHAFZ] 2~10 L A% HE5 i}
4. NEAFH7E B S35 Feted vl R deste(afeie st Rkst)
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% 7o W 7 Fol A%E ol & FolA AFH Fel 10%F 2HFUW, > W/0) A%
b} el Aol o] AR AT F Yt

<2 NOISH Method 1403(2003)° 713331 OSHA Sampling and Analytical Method #53

W83 Farste] A4kl

M2 OSHA 79, MDHS 96, 88, ISO 16200-2(2006), ISO 16017-1(2008) 5] 1

» OSHA 79914+ 05 ppme ZA 52 AAsIe] AFe Zojth uper] EAEZAe] »w7t =3
vtha Ay s A goe o] WS Farsjof dh(back up HolH). 1HdH OSHA 794 OSHA 53
B ABAH, dA (&SR, GC/FID 4% 25 sdsit.

= AT R Az '] : 1983 NIOSHel A = 2- ]5’\101]%%01 UG Al A 2ol FFF

g = oy 7 ArE =F
=49 7574% ELH?_E} 4015} OHS-J PELO]E} % ANA 2-HFA N EES =FAIX A
sEOlA A A, 71E, 25 AV dEsten £2 sEolAME ud A5 =49

gk aemE nEgTe] 483 F FE0 A B ool $ARRE w22 Aisss 237

o

1 28%F5 A A2018-62%, shetEd 9 = AAte] =ZF7]F, 2018

2. AE-F5 A A2017-27%, AR ASA L NASAV|H Hr ol #IE 14|, 2017.

3. National Institute for Occupational Safety and Health(NIOSH): NIOSH Manual of Analytical
Methods(NMAM), Method 1403.

4. Occupational Safety and Health Administration(OSHA): Index of Sampling & Analytical
Methods, Method 53.

5. Occupational Safety and Health Administration(OSHA): Index of Sampling & Analytical

Methods, Method 79.
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