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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.

T v H 1
S ARy AR A% (48834 o 494 )
- AR eETH LAl A2017-275 (APSASA B ARSI BE Sol ek AA])
- AgRER 1A A2018-625 (35 L B AR wEI)F)

vl
A N
7370—011% 3 g 7H?§1‘2—° W82 FaLstal7] vhE Y

o

FAAF 2018 11¥ 274

@) =
O A A A FTAYNARATE 0] A1




S R

=
[}

<+

SRk

o

A - 11 - 2018

KOSHA GUIDE
EEEE

A

A

o 74

=

=

o] = (§&4y) o]

AL (A1) 2

g9l
ol A

T

-

8ol Ao

T

-

3

°©

(1) o] Al A&

3. §°19 A9

o
=

il
ey

)
mr

i~
0

dot

1% ezt

H

}

o
1l

o

=]

=
L
e

1] A = o]

T

-

T

A

bel +10% ol 4ol 27 gloiA

gel A 7l

°©

)

olgt 11 FA & Fuo o

“ o‘l:”
-

(=)

o

oj

—_
file)

o
2+

FAE =

go]= 30% oyl

A

(Th) Al

A=

k9
.

A9l 30 SEE o]

A
(oh) “8 5870l A4

(wp “
(Ab) “

o

Azl oo 3

15

o

5

ol A <F

i

= o] 7EolA 5H

gole] 49

s

(2) 2 ol o] A F A A&



KOSHA GUIDE

A - 11 - 2018

o

)

q
zlr_

vlo] e},

she

=)ollM A

Al 2017-27

QWAL

4.

o

i

Fiasy

el 714
2]

583}t 3| (IUPAC) o A A%

ol
=

T Al

Ao

(2)

il

I

(3) ol A

H
I

ru2e)

o]9]o] W olaglE EZo]alo]

HO]- qﬂj

J

;OD

o

—

H

(4) ©] A

= Ao

3

W A

de

Al

(=

s

Y FELOD=Z A€ A AHE

S
T

ol
ol

KS Q 5002(to] & ¢ F4]

B

EE R RS

8) &9l H 7=

dol, 4ol

ot} o 7]9

ol
=

KS A ISO 80000-1(%

el

ok O
To

l

917

EREL

of &

obel &



KOSHA GUIDE

A - 11 - 2018
z2 t}9) NE | TR 9 7%
1 E m Ers M
Al E] H] cm w2dEE N
2 o] 2| 1] E mm = U2 1/2 H mg/L
nho] A & W E £m oAz a9/Wel el e | pg/mL
U1 E nm HAE 20
7] %t atm Al Al E m'
b TFTH v mHg | 73] A A 5 A E ] E o
FTEgr Y mnH>0O AlA w2 1 mm
=29 kg
Al H m’
o g
W o] Al & Al B 1] E cir A
Al 2 1 E m wel "
npo] L= 71 9 18
2 H L
‘& el mL
nho] = & 2] uL
9) &%=
(71 X292 FAl= AA9-2(Celsius) Holl wpg} olgiH|olzat Q &0 TE &9t

Z‘:th%Et K= #Aleta A% 0 K& -273C& 3t
=& 156~25C, d=2 1~35TC, "2 30~40C= gt Wiaes = 44
o g @ 15T ol Re Fad.

(10) &%=

(7h A G Fu T AddEF T VA GRS AddEds TAE w
S/ (w/v)%e 7155 AMEet HA SR Fe] A8
FoFeo AEg&ds BAT dde= FI/F9G/v)%e 7155 AFEEh
wakil o] S @n| S g A|E u+= ppm(part per million)e] 7135 AF-&3kt}

(W) &7 T9 TEE my/moez FEAAUS weo me AHAAEI(NTP, Normal
Temperature and Pressure : 25T, 17199 7]1A &4 & =gt} wepaA] =
Nk wm AR AR 54 Al exst Y Adee] AagHel
SRR FAkstolof g},



KOSHA GUIDE

A - 11 - 2018

5.

(1) Aef, 2E=4

(7h) Aol ARgE = Aok R grA o] gl gk Stk Al fHE dF o] g
Ag Ab&stolof ghrt EA 6 AFESh= A9k Al Z 3] Abe A] =
o =
(h) A AZzvtETHIY, I THAAZE T3
o} T Fodof gtal, A TS VA= BEeE
3 Ad#7F e Wi vE HAs ok dhoh
&3t AA G Folg As AYstiie KS M 0015(8F3 48
A Aok AT A A FS AFE-gh)
| X}

2 EFAGS AT, BEENS A
- ol

(12) 274 - 24 gyel Agsts zest Bz 740 g & FAFHE =t
3}

BAst= e Yo 3

(b FZFEA & A4S Hoj% 10° g(0.01 mg)7hA 2 of 3™, s}t &
Age Aol 107 g(0.1 mg)7hA & F lojok OP‘IL =7bad s B A
T ololl =st= AAe H3I AlFolofofF

(th) ol AldWelA Abgsh= 2 78 719 KS L 2302(0] 3kt 2] 7] 2]
2F R Aol AR A E= olek B o] qrAcd AR Aom =TlelA
AR 1ol HAgS d3 AS AFEsto]oF

L}
@) olstg AT R e 5
KS M 7602(7 &% ol (3} &
AHgahe] of3ahe Wt

e Adsol gle] “ofHdnrea ek A2
2g)) AEFo] 5F £ o8 553 AFHAES
AEAH R Y Al LA

() ARAA 717 2 Z4uEe A9
H

Az FAI ARAFAARL, T, ddHE LHEE 2 AN B



A - 11 - 2018

KOSHA GUIDE

o
il
\:A
o
gt

L
qu

<
i

N

r
oo
NF
e

B

(7F) o

B

(b A3 A

dAg oz 5447

o
=

(stock solution)

ol
ol

37 2% O
Rl

B

"
G

—

0

CERE

o
N
B

o

o

B
B

=)

o

LR

=

=

M7F AEEHYeE o

o
o

B
i

B

o

il
Ao

o4

=z
-T-

2149 )

(vh) 7 A

S|
pul

shefalof gk,

;(E]_

o
[SRE=1

a7k

o
N
B

FAY

°©

bt

bol A4

°©

S|
ax

3]

T
-

AEERE

k9
.

A=

4 oF

°©

%

o

AEEE

1

k9
.

of Bk Al ol T

o o

S O,

bol olmx e o, Alekel

A=A

°©

=

(e}

1

k9
.

o

_(H
1S

&
=

o

=
=

Al

A4
o]

St

ul &

(3) 2

sof g},

R

Hlo



KOSHA GUIDE

A - 11 - 2018

i

o
=

Fx(mg/m) et 71 A ZHDL)o whek HohE

i

o2 3703

3

X

T

)

=]

o
=

=0

[e]

(0.5~2uH) <]

e
&

Ho

7} 370

=]
g=.

e

<

A%

o,

jang
Nk
i

D e vlolmEAH

UREEEE]

o
=

&

o

Foq o kA o

SEREE

(th) oA =
(&) o 7]

oo

H} o]

=
=

oj

(Hh) v Al o8 &

o
gl
o

il

o
{

. Blgol wE
Axs 27z ddsfol

fol7F a1 Wol7}

Fet 0.90 o] o™

)

0.75 o]/ge] Hojof

B
I

)

a9

12719 3l+&

=
=

5|
i

so} @,

R

The

3

2

Al
=i

e



= 31314 el (Chemlcal interferences): Al&&
M et A 2o AR E AFEEho
3} 8}4] ‘%}3% =4 F Aok

= R348k W) (Spectral interferences): A%
g dE, 22445 gy FAE wA
2 HAist & ¢ gk

ﬁgﬁa?&
S
—
(Silver metal & soluble compounds, as Ag)
A4 Ag k1 R B Ag A= 107.87 ] 7440-22-4
o.:
=53 962T BE=H: 212T v F: 105 43 = =84

ol WAYZE YA ek A, BA FAF, As Y& FAF Y Ax
54,4449 € 85 2 X3 Fa, A=, AVew é% g, &9 S Az A&

=)

I1&esH 01(F% 22 2 F) OSHA )

. =, 1_1-_-_7< ) -"—:?'Lé_’7_9_/\ 5l S &E
cane ) 00CHEY T g OO TR AHE
—=/|

ACGIH == NIOSH ]
o ax 3lelm 0015, 7184 shst=)
(mg/m’") 0017184 33E (mg/m’)
9o Argentum
ALY 2 FEA: AATAFT W ELS AFA o AFHE itez 3l v ARENS ZA
3to] ARG FEA(AAS)E o]&3le] A ks
AEAF Ne BA s
= A ZAFH A 2o 4] (mixed cellulose ester |= ¥47]&: AxE 3354 9 (Atomic
(MCE) or polyvinyl chloride Absorption Spectrophotometer,
(PVC) filters) Flame)
= F%: 2 L/min = ¥ 3281 nm
= F7]F-FHd: 960 L » BAUOAER: Ag
-F A 480 L « AAFY: JAFEAHHNO3) 375 mL
» RE AR 9 AEEF FiEo] A& FEEE 28 AAHHCI) 4 mL
stal v/ E Fof dHE AdHd A Nk |« FHF LA 5% 45 (Aqua regia) 25 mL
= AR AAHA: AT » YA Ag 2789 in 5% Aqua regia
s FAR AR AE D 271009 @ FAE (= H9: 00054 pg/mL

HE A 0002 pg/mL
AEx: 0.083

A7 9 (range studied): -
H 3 (bias): -
% AW (overall precision): —

[o et

A & (accuracy): -




A o 717
= W3 A2 HNOJ(EF) o Al gAQFHA: o] T2 (cellulose ester filter,
« A3 Gk HCUER = 08 um, 474 37 mm, JHE &4
. TEe s AN EAHDE(§AT Budg A4dY) §F

N 1000 pg/mL @ Ak A el A Fu) 7t
T, B Ag 1 ge 2o Ak @b 29kel| 173 L/min
o Hrlsta, EFFE Je 1 L2 s A Z. A 2833343 = Al (Atomic Absorption

= oAM= A (Acetylene) Spectrophotometer, Flame)

= of|oJ(Air, filterd) = 125 mL ¥¥ 50 mL Hlo|A, ANAHEA 74

. ERS EE goles = 10,20,25 100 mL ¥ 1L §% Zegpaz
.
= JFAIH(EEE 100T - 400T)
¥ B fFE7ITe AR Aol Ao g AN FH

TE Ao £k
o 5 obdR A oz BE AF 332 FF A o]Fo ok st} (V. H]ar Fan)

L N &2A3]

1. Z+ el A]Ezﬂﬁ-ﬁ;‘i% shibe]l EA A aAgH v 2 BAsio)
2.2 L/min®] G202 % 4807960 Lo &71& AF s, Ao AAHE WAL F 2 mgs WA &

3. AF7E i AAA = BEeto] MAVE HojAA| FEF JHES HEE AYA Rkt

II. A& A2

4. ZMELH EHE Ea AR FARE ZART Hlo)7l2 {3
5. A2 35 mLE Y1 *lﬁl@*l% H2& 5, &do] 1 mL < w7kA 7tddel A 7hE .
6. A4t 4 mLE Hlo] Al et = s e e = B e i =B R B o I =g e
7. &0e AR 5, AARA Hlolﬂ% THTE AT
8 &i& 26 mL &% Zetaad &7 9, SRR Saa 548 sErh
* oE A Wew vlolaRst 3EV|E AHEE g e, vielars 33V]E o] &%
AAe AL Az vy 2 8 23S Faudn
A A oo AHE ARE F AL 7 e GgE A Sds AHEE &

100 mL &% Eehzxze] 5% AAEAAHED) EFEAS Al A5

Mol £F $d& A=
10 EFENE FAE 2 AR A B4
11, 589 Fx(ug/mbel me 4= d3E vgoz AP ad=s g dn
# olu] A 37 AL ol8shs Ao T AFAE AR FHEE UE AFHE AT
e FR=M W F AFAE AT AE AFeH




2%k Aol wel BE 10709 AlRE &

12.

o w’ K- Y L ge = = T
u < = m g o =)
| Y x T N S~ B
o ¥ o o M 2 o BB O+ . 4
= e = do U T oy y A
LT P ~ s < 7 W o oo
— I~ o ~
dli m g 3 B T W oy ® o ow o °
o2 p Ho ol oy - i o o o S X
T ¢ - e Rk T =" E .
oy W< < MM = 5 < 1_m| - o T ™ 2 mﬂ
w2 TR ™ 5 W AR % m B e MH E = do
o ‘B il e -~ TR~
TG X % it . T OgE@® T T g0 B N
oy < 0 ko] N ] =y e ~o
pTE oz 2 PE%e sHe  emIl 0B
i < ™ : du T RO - = o _ el TR
(L W qew 1_@ T 4§ R R T o e E W T
= % R RV T 5 > ° ®
< N ~ ﬂ,D_.w Gl ™ o) @ - o = E B8 X o it %u o) =y Ho = S o
e ® R dn MO o T ERD NN Poomw F
i e —~ T
L T Y A= Mo T L s 4w NL BT .
3 — TH o T ! -
uxr_. TRy NN ® LME g o) © W o X oy ek o% wm T m_w [} E %
il S e M E N Y R SR 7
TR L PP s T og O B i o G
T T g oMo ok oo o o~ - B S R o T
B o W ) W o oop P g o’ o Bl W
oy oy X A cy Y B KA = o 7 0 o oV T - o
vEPE g g g FT L woaw i El
i — —_— —_ A T
AT 2 F N T oz BT ow oW s .
H =0 %o o~ o o jind X Z#.o N _ —_ 7A.._ X0
N 90 X ) . o T Nb il T = oo Yo = ~ oK 7 Ho
pwn® Tea ¥ WA Bogmw B g S = <
SRy TRr o9 L ®w = BRW TR ook o B o — %
GRRT o 1 W ™ ogn b TN wm < D L oh o A ° Mm N
sras M<3L x®m ot 7T w@RIgaw® R 47 R o B
g LW M N R K o e R B -~ B o
BET g o2F% Mg & T R PTG LR T e e T oy
_ ~ ° o SN — | " e~ e
Ty X W e P Mm W RS o & o ® mﬁ < ﬁ i o W i
d..joﬂ.ﬂ lahd. U TR NR R x%mﬁ%iﬂuﬁu T 5 T T
2wl o S ok R A S oL S e
o ml W A ol 0 q N — Y 0 =) Gt - - ° < X w =
gl - O Ew_ mmo OE AT ﬂ =~ :i ..:1_ < o _&.E o T = AR N T EE Oga <o
ARG - B A Ca N 2o ) A o
o X5 R e o = FLL W TR W o = s e
S E g o e T o~ ol P =L 2T ~ R e L — iy s
do o o 1K X = T T L o— N o 2R ~ B o
oju T E g X2 = o do =~ o BT o N RN o XL
— IOI A [nze) )| Q! _‘_ —_— )|
o NP = T for- i S oy Mol o ~ ~ N
A - o o x <G W o o WwE DT ® e T W Ko
B AR oo o I o ;TR e g
TR R W vV 70 Mﬁﬂﬂax % oI
o < = 15 S = 0
— — — — —

tol A 2715 (V) A=

o]

Q

°|-8

=

=

+ed

[¢

2. A9 &4 BI(Vyst TAIE F3](Vy)

21. o5 Al 9

IV. A4t




. Cs‘/s - CbV;)
_#

A B B E A F % (ug/mL)
Gy B A Bl A o] B4 e 7&‘-"4 5% (ug/mL)

ymg/m

SV, AEONA HN R A EEF (L)
VAR 549 A E 8 F (L)

TV EAAAZ (L)
ol T NEFES AFEE Lhro] AMSAL, 9 FH9 2w

thE AAY PHo rrolazst 8] Pt BelwAd AAY ARE L HRAY F A
ChE A g AEE S A

AGEd B oAgEA 257, RS, oS o= dd FEY, AR ZF7]d A=ol
= =
_— =

Agahor svl, 4G A A7

N =

TE=FH TA A2018-62%, setEA 2 B w=E7]|F, 2018
NIOSH pocket guide to chemical hazards and other databases(DHHS [NIOSH]). Cincinnati,
Ohio: NIOSH, 1994
Occupational Safety and Health Administration(OSHA): Index of Sampling & Analytical
Methods, Method ID-121. Division of Physical Measurements and Inorganic Analyses, OSHA
Technical Center, Salt Lake City, Utah: OSHA, 2002

. American Conference of Governmental Industrial Hygienists(ACGIH): Documentation of the

Threshold Limit Values and Biological Exposure Indices, 7th Ed, 2610 2018.

_10_



