KOSHA GUIDE

A - 13 - 2018

2018. 11.




SHHARE A7V EXH ] 78

O ARA T ATAYAARAFTE APAARAAT Y A3
O ARA : ATAYSARATE AYAARAATY ALY BAATA

O Al-Ng 7%

- 2010 10€ AbA Aok A AL A HAA)

- 20124 59 A Ao AAALE] AOUNE, AN x=T
20154 49 A FEoF A" L3 AN, Hard =g
- 20189 10€ AP SIBEoF AL AQUNA, M=

|
of

z 2 E
of

of

O #AqtA R AR

- 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.
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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},
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(Zirconium compounds, as Zr)

A Zr b Zr
HE4: 1857TC BEH: 3BT

AL

91.2 CAS No.:

€ & = &84

7440-67-7
T 651

Ha Aol

2

=]
[€)
EoaA B FMe4 FAe TAY whed, $U4,

, A& WA 7] EAef FoF E3rE] A o] &

1E&-=H OSHA
OO 5 0(STEL)

) (mg/m’) (mg/m’)

=27|F
ACGIH NIOSH
5, 10(STEL) 5, 10(STEL)

(mg/m’) (mg/m*)

Zirconium metal

5 oo}

Synonyms of other zirconium compounds vary depending upon the specific compound

ALY 2 H84: Aed T
sto] LAEF3

FEAS oA AHS] Aer 3EAT v
=A(AAS) =

A5

tjo

ZA

o] -&-3te] FFet

AEAH e

24 48

= AZAFHefA: o] 73] (mixed cellulose ester
(MCE) or polyvinyl chloride
(PVC) filters)
= #%: 2 L/min
71 -2l 960 L
-Z 2480 L

ol

= A5 AAHA:
n FAR: AE A

3}3h4
3] A 5} aL
stebd welE =Y 4 Q)

= 133sbA Wkl (Spectral interferences): Al %3k
g Ae 24457 WA FAE WA
2 FHAs &

- BHT=

« 93 360.1 nm
» BENYAEE: Ir
» AAY: E2HHF ) 172 mL

» FHZL ol 4%HF, 4%HNO;, 0.1M NH,F,10 mL
» AFA Zr
= 9 87800 pg/mL
= HEA: 1.0 pg/mL
» RAdE: -

= AT 9 (range studied): -
= HE(bias): -
» F A% (overall precision): -

= A B % (accuracy): -

AAE 333 = A H (Atomic
Absorption Spectrophotometer,
Flame)

0.1IM ammonium fluoride in 4%6HNO;3

3L 2
iF8

in 0.1IM NHF in 4%HNO3
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717

A4k HNOy(5+H)

A2k HCUEF

, HF(5+

Ammonium fluoride, NH,F

a. NHJF, 1M: 37.04 g NH,JF&
Sl L_aj(ﬂ go] &2 34

b. NH4F, 0.1 M in 4%HNOs;: 1 L Zgddz
SFEg2=30] 40 mL HNO3, 100 mL 1 M

mr X
A

1L Zgdday

AlZ 2] F w4 wo] IR (cellulose ester filter,
&= 0.8 um, #7 37 mm, 7}/‘1]‘5 =t
MAIANEAHFZ(FAS FEA d44), FF
173 L/min
A A& 3333 = Al (Atomic Absorption
Spectrophotometer, Flame)

125 mL ¥ 50 mL vl o] A, AAIFA 57
10, 20, 25, 100 mL % 1 L Ezjolgdx Ajd <]

NH/F, 500 mL ©o]2+E Y 1 LE 34 % Zg~3a
B8 1000 ug/mL : A Fd Al ot e 1)l
T, e Zr 1 g8 Ao Ay 9 &5t e (2% 100T- 400C)

J =za = J ]
of H7tsta, S/HTE 7Hl 1 L2 84417, % BEE oy 3= ALE Ao AAlom Rl =R
0}/‘1]%%11(Acetylene) 2 8ol =)

ol o] (Air, filterd)

= SR BT "ol

= 5 QM RA A EE AL 352 FFElA o] FolAof gy (V. M Fhan)

I A1 &3

L 2 7h A sAAEZE shhe] v A3 viAlz 24 d

2.2 L/min®] G202 % 4807960 Lo &71& AF s, Ao AHAE WA F 2 mgs WA &
== 3

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

II. N & A2

4.
5.

N EZE Z0E 93 A5 FASE RS vlo]AR &1t
A2 375 mLE B3 AAIRAE ¥ F, §do] 1 mL FE WA 7}"’3401]/\1 7t gt Ak
12 mLE 93 g AA4S 7 ¥ A wEatreAd s§Ee] A fodw 44
¥ o)Akl A 234 % (Zirconium dioxide)< thg ¥4 S up &t}
a. ANEE g =76 Fa A7IZA oF 300CE 12 A & FFHES F 800T=

et (vfolazs}t 338ty ALE 7).
b A71ZOlA B ROl B4 172 mLE B, Shdelr] 5EE A,

] 10 mL Zelolgal §
2 %—F/}iﬂoﬂ 4 S -}, 4% HNOSE Azd 0AM NHFZ Fgh~a 3248 gt}
% Erodtls o FHz WBE BaUt 9 PR AFE G RS A4S 5 Yok

a. =i &AS Hrlstar o] A9 J‘lO“O] Aol Az= w7tA 7Fdgo) A 7pd s}

b. 94 273 mLE F7t2 #7belal 1 mLo] YSul7bA] 7td st

c. €45 A3 F 10 mL EEd &F g2 &4 @S F, 4% HNOs= Az
0.IM NH,F 2 Zg2~3 48 w3
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18, 245 FHEE olgote] 1o et AR F5 FEC)G FAR HAEHC) S AT
19. AR §ol B3(V)ek FAE FI(V)E olgate] A F71Z(V) AATA] FEOF Arka)
2. e Aol olatd AFEAe] FEE THT

AR
N Vv
ARl A o] A E A 9] 5% (ug/mL)
SOy BA EOA R 4%%—__194 S
AR A M HFEF(mL)
VA RONA S MG HF L (L)
-V BN AFHZ(L)
Aol A T3 A RFEE JFEE ro] AMsAY, 9 e B

,mg/m

ol

= o] W2 OSHA Method ID-121¢ 7] Z3}e] 24 3%l

- ge AAY PHe vhelazst 35y] Pt telnAe AN ARE & HHAL 5 e
O A §2 A8 5

- ABYF W PR 5F), APAS, EAE S0 dd F5H, Y % gne) 43 5
2 dog 4 glomz Agd Fen, shaa, AYE Fo| REPE gl s, 49 A 8

1. 2855 1A A2018-62%, 3tgEd 2 EFHAAe] =E7]F, 2018,

2. NIOSH pocket guide to chemical hazards and other databases(DHHS [NIOSH]). Cincinnati,
Ohio: NIOSH, 1994

3. 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

4. American Conference of Governmental Industrial Hygienists(ACGIH): Documentation of the
Threshold Limit Values and Biological Exposure Indices, 7th Ed, 2018.
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