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1. 97t HiE 2 Eed

a4 =&7& A4 f18EES 66050|H (& ES, 2020) 1 5
AT HSH FEZL 182Fcltt. FAESA =] 2 kA
HA7]1&EXH(KOSHA GUIDE)°] AlF=1 A, &7]&o] A= ot
AAEZA =2l ofd E42o] oF 4809 FolH o] 2852 Y=
ZAAsH=AH S de 2 & 4 Q. E3 REACH(Registration, Evaluation,

Authorization and Restriction of Chemicals) A=l w2t F-H3shHE2%
(European Chemical Agency, ECHA)O 654 SIM=E4E 5 23,49080=%
(REACH, 2024) o] FolAx AHdAsiE 4o vt 245 vig d4fste 2
A AZAHE LU Jdst= AL 4% o

T B2 AL AR AH L BA A TARAZHA
AATeHe FHEA7]EA-(KOSHA GUIDE) 19 gARCE Fd
Aol AASHE HHES ABSL Y, SR EA R F2 29

ow 2}

Asdta], ZHo|AE &3l owor’8

Aol H AP0 63 3 SRR
Fasto] s it

S Al BREEY T FAE T As) AGREEY el
A g BAR Y3 Moq gAY gL AAAHI YT
A9, FNY W FABAZALA ] G A9 Wk FLoAE
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20039kl 257579 AAdSHSH
1,2-HEEET 20| 587|& QLR AJXJEM &%ﬂ@%é%%ﬁ%‘ﬂ%
ettt 20159 %0 FARMEESEdEE &0 23t 4AHdA| ]
Hgo s 7)ol gy FA SHEAH gt 2] do] A7
ATE 20229 =0 = AEA Y EEEEHTHOE QI3 FAASFAILE QI
tﬂxﬂoﬁ;qahg hAF AFdA o) HPAHO]_oﬂq. AP A EgE 2 2uEro
W il ohgk
&@01 wu}. T S P L e s
ATLoN AL AFA7E WA= Wz AL Fgol A FA4o] glow v
o2 Ze)7|#e] sloj=aele AMsty 1 Yge sf4sts dof Alzto|
2 Q=

A9 ORI A B 42E F2 A5k OSHAL NIOSHS} 22 7]%
£2 AU50] 0|8 4 Y /)] Fo|Eekole PR HASA YoIA
a0 o] AABASHRAPEES LS Utk AYARBAATY
EG AT AUTASALATEES AL FFHe AEa JmoRA,
o] EAE Aol A8T & Y stol=etole ALT Wast gk

9@ 7wt B AL 5 Urk
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1. =2 7l0|=efQl HE

1) "=SARIEARZAH(Occupational Safety and Health Administration,
OSHA)

O]AFACPA E AF(OSHA)Y] 71&AY E BT =(Directorate of
Technical Support and Emergency Management, DTSEM)ol&= &Y
ot 9 Zto=, HgARIRMAE AN e, Helre B7H, B4 244
5°] Ao iR HASo] AT & U=F AiESA ¥ B4 T
dut A, FEd AJE, AJSFSFEAIYE 5= Asskl ok 1 F
OSHA Salt Lake Technical CenterolA& AlgajF U EA=H /A
12t 7ol =2RI(OSHA, 2023) 717822 20239 %= ] I7Hst3iet sid 7Hol=
Z}Ql2 OSHAA Al2xiF 9 EAHE HS5H] At 4= 4841l
TS ATstaA AAFEAeH ojHo] OSHAOIA ARESHH 7hol=
D23& thAsIY . £4 9 ZE AY Aie 7ol=ERloA &
870] SFHUSZ ATk s5H7] 2ol 7ed s YT vt 5ol
U= QAL Sfiof s, E43 #¥E EE HolHe S
A= FF AA= FLol 7HssfioF g

S

1) Bide, M., Simmons, M., Hendricks, W. Validation Gudelines for Air Sampling
Methods Utilizing Chromatographic Analysis, United States Department of
Labor, OSHA. 2010.

2) Eide, M. Giles, P. Simmons, M. hendricks, W. Evaluation Guidelines for Air
Sampling Methods Utilizing Spectroscopic Analysis, United States Department
of Labor, OSHA. 2005.

3) Lawrence, R. Evaluation Guidelines for Surface Sampling Methods, United
States Department of Labor, OSHA. 2021.
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2) UF=BAAEAAFY(National Institute for Occupational
Safety and Health, NIOSH)

U EAdEAAFEY A SA APAIE(Centers for Disease
Control and Prevention) EAEAR(Department of Health and
Human Services)°llAl= NISOH Manual of Analytical Methods(NMAM)
492t SHA ot S5l & 1,171 AP SHEATEHS 370t
ULt

SHA] oS 7EsHHA ulm=dAatd BAAFHoA ARESE ZHol =gkl
(NIOSH, 2016) 9 7/Hst5lem Zhol=atel e Sg24 g
M 9 Gr7E Q7L 248 Y, FEEEE tigt g7, FaEdes
T/3= 0] At o] Zho] =21 7l AR 19959 ml=m=HARI R AT
oA AAHL B 7€ 2L U

o] 7hol=gRRl9 HXE+= XFH sk HYA E4ZA% 1008 F 957
o4l el £25% W0l E0l= AYE AlEshe Aot &, AR
woF EYEFo -85kl A= 4 gle
At bRl -3} B7 7S AE5H] fido]
M= At sekEd 9 E42 SHstA wofst=
st Alg 574 3 24 IR Nd AL AdESAHEATEHY 4
8484, ofd FHow HI|oF st=Alo] tigh ofoltjoiet 4 H2te]
FZAoks 9%t AR A IS AR Q1S ATl 27 AL FHs6tL

10



3) 24| &4 <2 33t A(International union of Pure and

Applied Chemistry, IUPAC)

A FARESTF(S0), FAIETS-8oSHALTUPAC), E4 34+ g3
(ACAC7t M= d=sio] 249 A A79] 27, 24 dgde] sk HAE,
A5 AdA i 48, BY0AM J+& FE AME 5ol oigt
AdZS AAE 2

< Agok= A IE(Working Group)2 I[UPACLZRE @Y
Al 249 452 AT AdES Evlstes dts Addstth
o ZtolERle #4 Rl A A5 HASH] {8 ARSSHoF sh=
Aol dish #agke] A A2 Alsstal e, Zhol=EklollA ARtk
7Fs7d &Rl T AEE A% & fle B V1€

11












M. 9+ Z3

1. =8| 7[0|=t2l

1) vSAE AR AP (OSHA) 7Ho| =8k

(1) AP deArgt

ooh

AYAAZ LAY AL ALojof S 2eFB o] Adg ol oA
A R FARD YEAS soksta, B -2ed S4L ste] J)E
AQBAZHEA T S0 g B A8 Fsst o] YA AR
Fssitid g ARAH 2 24 18 Bel] ALgsty BREs
AYIASHEAPES AL 2 APV AR5 AABHEY
SYo] gk FAS AST & Uk shie 1§ A A
Tefs] Hojok ath. dd 2] AAVAZ YR At Setw
e god & Ab AYY el BE FEUE sekii

52 TUL BAss AAsoF s, o] 2 OSHAS 3871%
(PEL), W=ArAA AR/ 9)8)(ACGIH) 9] & 7|(TLV) Ex 7]E k&
HA(OEL) & 2A3|e "t 8413t 24 71% ARV H T 27 E(TWA),
HAZHeE 7)1 E(STEL), 1% 713(Ceiling) & ©18] 7H] k&7 Ittd
1 F s oo s=E AlEstel ASY & . Ble=rt dAENE
A5 At AEAF FuE 85t A (Target Mass, Tw)S AAt

& % 9tk

15
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ANEE HF ot HH2 H2E 0|83t 55
sampling), BIAIRE AFE AT 4= 9loH o] 7lo|Eoi= FE FEAR
AF ol A R vk TEAIEANF = A FE} o E 2
7 E(Cassette) ™ AE3] A Hol%= g WAE ol&sto] FREY
B Sle 2HE TE5foF 5t o2& AHF Yt dAY A&
T#sto] AR RHFH7AE AT

= 5
FES BT HHY AR AR 52 AFEALOQ) EIFH
A2AFH7IFS] &5l et gt Alzo X%’é‘lﬁlﬂ P 1/10
ol el B FEge woIAU ARANH AE 8l Ae LHTAT. dAZT
EE7|E0IY HilkeE7|E0] e e AT *lfaiﬂﬁﬂ AERt AT
BT 1/2 olsht He #4E2AFctes &2 okt 4
AEAFH FEolME WAE dEde W ARAFMAY FFd6tE 54
St g9 et JHEE FASke At ARAHE HEE =

N

EY 4SS W8S S5 FLruUAG AAste] 98] RaH A4S
sforg u ALgahE, WAAE A B B4R A BHL L2
] S BE HAES SUsh] dotel FuAast WA v oot

Ch) AZAHF A HAE 7|

AAA 71A1d e stekedo
A YR =17} xﬂom% Xo el
AR sfehEde 71A AEE TAATE ALEE AT+ flE drole

A AEAH A EAE FYot] Aol
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Y A AR SEHEE O] G50] dojuA] grotof of A% FT|(FdEE
3.92+1.6 mg/L, 22.2CoA &= 20%Cl W)t %‘6& S71(EdE
15.7£3.0 mg/L, 22.2CA ZHEE 80%°l aid)2] F 7oA A=
AF 7} o]Foj 7t

steEA 0 7IALAY AA" AA7) olEE BE F
A2 F A 28 FU(direct spiking)sh= FEHE AJsto], A2 F
Ag HAERT A FEE A}Q—cﬂ 3%, FHAE

Z]
=
o 7€ FUAA —F_‘r*i% ‘:% /\]EXHHUHXH W2 ol sAXIn. ARk

o 7] Ae9] sfeked A £ Aol 20 ul o]5ke] §oie AMg T

%7) Az e o] BT 49, 89 Ad] LABAS AR
Ao] AH FUAh FHA Koo A9olE FFW FFOE Lol
glow, 9Eo] AR 54 SN Y FUSH AL Lath We Ho
MQEst AY F2A ol BEE F7ksHe AR 49, WY
WG SHA o Welo] BABo) i BA FES FAU e 49
A RS A AN 5-108 il R FUSHE LS A=A

H
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A, ZH | = ZE(drify),
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T T
o Eﬂﬁ Z_ﬂ‘j l—-_ol"(nmse)e 9 = J=A] AHEE FRlIsl,

Ul%‘“ﬁ‘”&%ﬂiﬂxmﬂﬂ AadRE FEl Qlstd =

82 WolEy] fRo] ARAHNA A A GEE = & 3]
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oj-gett. & Qo= AZAFH WA ST AT
s FF= 7IA= TAdEE0] A=A AT,

2 REd GAk

HAEQ &AL ZQ314 gtom SO 77034:2016 UES ¥ A2 YA

o4 AFHe AR(IFEEIEATENIST) B oleh $53 I Bt
FAEZO et 2 5T AR)S AU A 57 oy 2EE 7

AORg AGSEIL Aok, B, ARAH hAS) B YBEE A
WRYA Fo| BHolA Helsjolor Ath ARE HAES T #606115
Astol WP} QES G 45, ARG E 5 AR YR B
R 7|25t} S84 HAEO 9] oo} ZsiH=A B U0
S gou 4 ojRsh BARe]l BE B Ang BAMNA FF
Aol BEE 5 Y= FoF Feh.

arﬂ

SHA(LOD) 2 AHSHA|(LOQ)= oS datof whet ZAA s}

HHN'

1. NBAF A FARE BAste] FARY W 7]7] w3k shelst

2. FET HE R WA 5/ AECER)E 30 AR FUTE ARES Azt
S 15709 WAl AlmE e 7P 22 dE2 SAE 7)) WeEe
oF 108, Mg WL e FAR 7]7] Whg3ke] 28] $Eo® Fet

3. 15719 Al&ol 3719 SAI=RE A Evlste] 7219 AR 24t

4. x5 A y== 717] H]’O%;\ A S HA(Ordinary Least-Squares,
OLS)S 18 71€7](m)E AAFSH}

5. Rt sl 4ol ditt BELAE oFl A& ol&3sto] At

Z(f‘/l' - 37)2

n—k M

S/x:

Y

18



o17]4 LOD= Al&g A
o| &35t} A&ESHA 9 o
A=y A3ko] FARE EAHL 5FR] ¢e AL 7o =2 st
2. A3)& °l&3te] AFAALOQE AAtetH.

HEMAY oF vz HAHH.

LOQ=10X SZ//x
" (3)

= 24 H74(Analytical Calibration)> t HXH= $3§3t.

1. 2334 (Reporting Limit, RL)E AHSHA olitoln EFAIAZH(T))S
1/10°]5}31 %;fgi A3t} qrok HEtA7F e AEES] 1/10%E o 39,
AFIAAE HAgHA go= 2ot

2. BYSHATL A eAIARRO] 2.281F Edok= & 307 EE8HS FHloh,
5ot A0 2 YRz 1070 dEoA 3742 JiE B4 xEd with

3. 30709 BES T2 &A42 AT

4. =P HEE7|eA+4ANational Institute of Standards and Technology,
NIST)/Alvte| Z(Sematech) B4 HA=EOA Ayst= AAH, FdEY
Q9w 2ae md A4S WRye AFeAY BAel /1R Ao

19



NSRS ALY IS 93t l0|S2iel 15

SFEEEA skt 7Py Fas B JHolch ST Wt 717
B5US) 8 ol DLAYSTINE 29 T, BAVE AL B
1:1 Ik °

QLH E_E“‘J -‘-'-Z]_L]_ ;_(_J]—Q_E_g__ e ]'—C:’—__lq-

. 95% AlE] oA AFm 2-25(Shapiro-Wilk) HIAES 35t} 1At
7

A< BRI HIAE Ay ZAp7F A5t BEde AR 70
(p€0.05) 7}&FAA|F(Weighted Least-Squares, WLS) T¥ 7]
@: x"' 7HEA)E AHESHAY dlolEE Mgt 4/ ThA] gttt
95% Al® oA Hdta ARESHo] XA FAko]l FATHA| H7ISH |
?3ll Lwvene HAEE 33t} E|AE A3} F4bo] Lth= AR
71ZHEH(p<0.05) 7FeFlaAls 18 71HMs AMSSHAY HlolHE HEsta
4HE THA] Rl

. 95% A1¥] oA lack-of-fit HIAES S3foto] Ry} Aet=o] 24 4de

BRI x' 715218 ARERE WLS A3 HEA). HAE A3} glo[g7}
zdo] g1 = e AF7HEel 714EW(p)0.05) T4 QAL
3219 ARES HESHL 491S HHA 3%

o7 et v 7S AT & B4 AT HAE AT 24 1
MRS drgstal BA ] AAIFt
SIAE AHESto] EugtAlof A EPAE RS 2.24]0] o]2= HelolA TY
A9 #E SIS ANESH] BA ngE 3T

B 2elA 6709 A FUE A BB Fustn B4 2Y

RS ol8sto] TAUH. theolM 2HE &4 ded B4 Jegs
Xé }04 Z s 94*° S W*PE} A4 9 S B slegol
2 dAe

1) #E3 8914 Foz 24 gvtel Ko

20



S|
e
gt
N
H
-/

1S ALgsto] HAES 7 939 Y wH|e} BAEL AE

st B4 3]4E(Analytical Recovery)S 2743}

1. 5719 &= s=(EAZF] 0.1, 0.5, 1.0, 1.5, 2.080)°llA4 2+ 6712] wiA|o]

Fdsto] & 30709 AlZEE AFSH). Ceilingo|y 78 GAIH =S
= A%l egAEZF] 0.14) l"—577}7\]£ 4 a5tA] ot gt

Zo] olg] SRHES TS & Gl LEWA ] B9 1~—6P sz #3239

2. 4 79 B0 AxT AR 1A7 B9 2 msio] 4]

5 AT 5719 AFE ALFHE A, 5 2071 Beg AR B4 &4
qlo] ARE ALste] AL 4 Yk FUT SEo] AFshs 474 iz
HE 8L Ul FY Az ARE FHshed] A8% A% FUW

AHl, 7ls, A, BEEE, A FE AR iR BEEES AlE

st

4 BAL G 7Y AZY ABLS FA 2 AN R EE2T BES
A5l 7 A0 IFIHL A P HE Aolo] BB FEH
WX bt

5. ADF ol83tel 7 MBI 85 T

R; = _[S x 100 (4)

std

© 94#5(%)01“1 = 7171984k, Tae 2 2ol 4 719

6. 574 BE 4F A7l g BF H58% BAS Audt

21
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BA} o)Azl ddlAE Cochran C HHAEE $£J3tHE tf 95% A1F
TN, He 3 olAgE B HHEIE A Zol= 50 ul AEAE
&oto] 1 ule EAEZ AToly] sh= A &2 dxd EATGS
UEtfi= A|3o|t,
3070 ZF AE9] B4 3l48(Alanytical Recovery, Ry)9 H-S AARRIC
Hat2 75~125% oJooF sFX|ut 95~105% Ate|7} 744 vigZ|ol zt
Sl o e AA Hat 49 £5% o|jofof Jiry
95% AlF4FoA two-tailed Student’s t-test AYS A5}
3]489] HEo| 718 (100%) 2 vl o F-2olu]gkA] &9
At ME AIE HASHAY B4 I+ 44 44 8
HeFS EJFA|FAOF 3t

¢
ol

HAE 2 Ao het AR eHggL the x| uhet I

O
ofr
&

- B (TwE g2 miAlel 2 Fdste 679 AlRE Tent. o AR

5ot uslel EAEFo] A fol FHEEE Bk (A U
Slg AY W Ty BER FASA AxT AR0| Z3E o8 % Ith)
A glo] EHIMRHT,) gtow F9U8 ARot 5T o] g

4719 "2 BES SV 7Y Az ARE UEe A 4 ],
) Q

Mz 24 F 1,2, 39 Tl BUH 2018 AES oA 25l 44
Hx B2 Y Foste] Baw



AARECHE: 24417 W &4 49, B

" O RS ARERRO] BIAER 4 79 A WA £4EE AE

et AlzAF & 2 =]

LT GARANA WY ARAH AT RE0E BABE(TOONA

18709 WES AHSAY T3l0] BT B9

QrRzo] ZQIShEA HmolH HIE At FUASY 49 WY
oA AET AT WA 43 2ol B4 22 A wop 1849

NEES FHgt

CBA BN 239 ARG 09/18e Agdtel Fu] 30
el 3719) ARE FH|ste] LA

U] 1579 AR e AEjelA Zele Slo) Eu.

AR W B EE2S A8dtel 39, 3L 4t} 3749 BEL 5ol

SHATHEG 28713 ¢ oF 189)

!

7 MBS A58S AN RHESEIA 24 BF 80582
Agstol 2348 1S gtk BEA% dul 3522 OLS 427
PAS TR D% 4 27] AED F58S ANT S, AET
T BT PYH(ADE AF HAEY 3587 27 fAEY 5589
g Aolz MFTAPIAL AHgote] AT 18U F 58S
75% ogelofof dhuf Asst 10%olofof ek,

A B F 580l 75% olSHAL At 10% 014 B MEY F

P P9y HAEE AARIT Awt 10%E EBeHs 49 BasH

37
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+ ORS WAE ARBEl] BlaET 2t 899 AR A9t 24EY AE]
die waprde) JuEg Y

AR AEAF AIZE E §E5E o8t &3 37194 57 sE(EAEEY
0.1, 0.5, 1.0, 1.5, 2.0819] ghH9] MEZ 7t 6704 AFHstAY Antola
sto] A xstt}. Ceilingold 7|8t @A & 7|50 Qe Hf-ole B
AgFo] 0.1 F=7A= HasHA] ot

BHAR HH9] A BEHAES 31U B o2 A2AF wA= o
L9 64 MEZ AFeeh FEu Zo] gy o34 gle E
ARERE. fEjgo] wiFkE o]&ste] 10 em x 10 ecm®] FARNEZ
o JHo] BAES Avbo|astal g AZ ARt E4E0] &9
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flet 7t0|Ef2l 7=

ﬂl[ﬂl

AAR 3719] A& NEE e

2. 7} AlECl= B> 24lof sigste
£ 2 ARt MED AR 1.24] B¢t 3 F71E FHAI

3. BARA O WAH NS A8ste] BES FH|shn LAY
4. 3709 9% fROIA AR B Aol Aol E F W] 5% o3l
A% T BT Ao R

= O RS AREShe] HIAERE 24 R399 AF miAlet E45d AlE
et 5o JdIFS 28
1. A= 37] AHolA “Adx 4479 MEZ FHloked ARSsE At
=93t W o g el O] 2HE 7o MES A3t

2. "BAHEA A GAIE EAE ARESte] MES FHlstal 249t

4 2 FHADS AV A A9E AL 28] A 7HAL B
U e Am
10%% 205t BEY To B4 A4S SALL HAES wHE,

1. 6789 7HHIE Wi Hol B dJgE FAdH. F4E0] 7HHE U9
TYs Exg o Utk B4 AR7t 89 Az
ARLSE S} Zee wirha] 7

A%, AES WS g 2 AgaT

T
o)
o,
N,
)
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o,
o,
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Abstract

Establishing guideline for developing
sampling and analytical methods in

workplace environment

Objectives

The purpose of this study is to develop a guideline that can be used
by the Occupational Safety and Health Research Institute and, in the
future, by private organizations to develop sampling and analytical

methods in workplace environment.

Methods
Guidelines from international organizations(OSHA, NIOSH) and research

papers from both domestic and international sources were reviewed.

Results

Six essential experiments(Limit of detection and quantification, Desorption
efficiency and media storage stability, Media sampling capacity,
Precision, Bias, Reproducibility) for the validation test sere selected and

the methods for each were proposed.

Key words : guideline, sampling and analytical methods
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