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2) v=

(Code of Federal Regulations)oll&= F17H7|3o]] AFQEA E= ZAFHAEATL

7)ol TSt ARRto] AFSieh. wEba| ul=o A AFabAof ot -8t At E A H

A 7|9 5= AYdiA FERh
nl=ofle= A 7|8o] AR AT BAE HE

A =7t Aot o=t 7| HE2 dRtdo g £ Hofo] MEAZ 7Hd A

gt B Y7 A 71¥9EclH, AR AF HAE #¥ot= o F83%% 4TS 5t

I UTHHHS, 2024; NSF, 2024a; 2024b).
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YIS (NSF, National Science Foundation): NSF&= #4sF 9 3-8+ o1
£ Adst= 8 A 7|#o|th NSF= tget A+ JAE Fxstar, oigh 9 A
T 713 A AaE AR

i

Lh 2EEAH
ZHH ALY (NIH, National Institutes of Health): NIH-= A3g}st 2 9ot
-

&

FHI5AFAE=ZE (DARPA, Defense Advanced Research Projects
Agency): DARPA+= =93 #2d A2l 7|& /IS X Ysk= 71Ho|tt. 1zt
AT 718 FEoto] fftt A4 Z2HAES FXI30

ol

2h) 0= ofLX|2
u]= oA E (DOE, Department of Energy): DOEx= oA & A<t 7
T Aoy, o A+ 71# H 7Idel A+ ASS AT

(2) 38 A H2KGrants and Contracts)

vE RL AT BAS Y] Ao SR A L BRF TRIVL £
3K Stk ol @ BRIWS B A7 /1B FES FR aT0] P AT
v A7 AP

=9 F 9AE AAHA o]FolXth

FP (Request for Proposals): FF 7|#HE2 A+ JAE Algtsl= 8%
Fayst, A+ 713 9 7]gE0] AN E AT 5 Sl

A ALY H HEg: A A7 SAEE, FRL}E AF 7]H Alelof A AloF
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(3) NSF A7 Aol Exiet At

NSF(National Science Foundation)? A=< 17| QA= o231 242 H4}
ot A4 275 weEtop FHCHNSF, 2024a; 2024b).

7h X2 K mAt
o 7]_6:] E’I—Aﬂ
NSFL ThoFet 7 Holo] thah 4 A9 71318 FEath AFAES NSFY
QA E E Grants.govet 2 SRBA AF AU 7158 PHT & ek,
o AA &Y L Az

O AMA FH: ATAE AT AL, PHE, I 5 XA AANES FH
o At AT A S, Hhﬂ ol A3}, A7 84 52 Yas] 4]
of gt

@ A& A°tA = NSF9 22491 A AHIQ] FastLane T+ Research.govE 3
A&t ARMAE AEsH7] Aol NSFQ] 7ho|=gilat 8 A2 & o|sfstal w}
2o gt

o AI’tA HE

@ oF B7F A& ARt 7 AE7keol s B7HH. olg2 A+
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e dot @ @7 ) w2 oot @ A7 7T NSF AF AU

153



28 59 it vgel A 7 BE A7 AU W 4 Yk w3 /1ge 5
3 7193 WY A7E Fo 714 FAL S5 49, Ut AR A9 B
= 5o A3

AT A= Lo ul=r WollA f8=|ojof ob, AAk= ml=t W 7]Ho
Al EEoF ofa, ARbAE A9 FAAT Ve 4 ASE = SlojoF
steh 7| 2402 O 74 £ NSFO| A A4S 7] Yo+ NSFY A
I A4S 50k ofY, AT 98 2 A 44 52 wEtof gtk @ NSF A&
AU Aol A GT = Jom= ARMAE HA|sHA Fxlotal #A XS F55¢

< Zo] FasiH
(4) NSFe| 7|2 XIE U

71) S

D-U-N-S ¥3: 7]#2 D-U-N-S(Dun & Bradstreet Universal Numbering
System) S E H-{Fdflof st} o= 7|39 1 AEAZ, Grants.gove} 7|EF 4
B 2= T A|AHA B Qstth, NCAGE FE9] % National Contracting
Activity (NCAGE) ZEE Hofof 5lm, o]= 7]|39] A8} Q150 AM-HT}. E3H
SAM 59| tigt Aoz 7132 System for Award Management (SAM)9] 5
Ex]ojof 3} SAM 52 AW A= WS ¢ Q= AES gRlsk= Aol

=
=
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a
ro

Lh) MIQtM HZE
NSFe] AtA A& A& &55to] ARMAE At o] X Ho= A+ =
®, YHEE, 94t AFAY AF  Fo] EIEojof 3Tt Fastlane E+&
Research.gov: A4+ NSFQ| FastLane .+ Research.gove 9l Al&3%tct.
o] AlAH”IA = ARMA A&, A= e, HiA A& 5°] 7Fsoit

oY) Mg =8 & &

= 1=
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Federal Acquisition Regulation (FAR): 914} AloFa} #AH 40| EFE o]
o A Ao HE= £ Qltd. Grants and Cooperative Agreements: At
= X937 #HE o] ZEEHH, A XY ALY Heole F&E ¢ U

(6) DARPAS| AT 7| XIH

DARPA(Defense Advanced Research Projects Agency)+ U= =859
T 2 i 1o g gAlFo|a ARl e NS FH5keE F54
Row, AF 7|# d 74T FEsto] It Ve ek, Sy @
A ZRAEE 33ttt DARPAY A+ 7|3 A4 HH2 LRkl AR A=
Ad dxer g2A 298 5 loH, SR A @A AATHHHS, 2024
NSF, 2024b).

)
i)
=)
% |o
it}

3

7h) DARPAS AT 7| X1 1+
o IRAE Aot & I
@ RFI (Request for Information): DARPAE= £4 7|& Eolt EAE |23}
7] Y15 RFIE 93 4= St RFI= A+ 7]3oly 7199 4l AEES &2l
st= 27| ©A o)t

156



@ BAA (Broad Agency Announcement): DARPAE BAAE &3 A+ A|9tA
£ T BAAE E4 71& &ofd £A400 s 52 AbE 585k, A+A
L 713l ArEo g AMME AET & AUth

o AI’kA A& H Bt

@O ARJXA 2 AF 7ol 7192 DARPAS] BAAC] wel A ARMAE 2
ARith AtAols A H3, HHE, A4l AR AEA 5Ol @%‘jr

@ WH 7&5: DARPAE A&H AokE Yoz AHES} o]
DARPAS] 7|& A7t T2 WiyAEo] AMA] 74 erdAdat Q/ﬂ*é,
A% 75 ”37P§l‘jr.
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o DARPAS] E4

@O A3 A3 7 DARPAE A1AQ1 7| /de 2 ZA3E 55k=
2 g A 7|Fo|} 7|Fo] AR H HAolY V&S A

ATE Azt o]
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@ A& AT 9 7HHP‘ DARPA= A2 A& A75 HPstal A=
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(2) Ol= =EXHAHEAHE

=3 AArARAATLA(National Institute for Occupational Safety and
Health, NIOSH= 9% ¥ 74 2 29 S 9% d75 s3st 47 A
T2 AAoH= Av7|Toltt. NIOSHE EAEXR(DHHS)Q Y 54 d= Al
(CDC, Centers for Disease Control and Prevention)?] Ats}7]3o]t}.

7h Ol
NIOSHE] w2 At o A7 ZokollA M=z A4S dstal I A4

o
- =
Awo] gt Aol WAL o AR ARY TEAR AR,
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L) et =4
NIOSH= A=9] Hs ZmaAtollA bdstal Aot
ALE ZEF 7t Sk 19709 A9 P % AA(Occupational Safety
2 A7 Aol AF/HL A
= AEE AYste A7|HoR
NIOSHE d#F}. 3}, 93t 213, AA, A 5 ogd BopolA v= d
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» NIOSHS] &3 A=

NIOSH #=F Agol= A= =x, 33t 5, &5 ZH| A 7 J& ASL
2 o] 3ot

AR A S3= et WA 8=, 1S3 NIOSHe| A 220
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ZEZT QoA gRlet A7 9 A Aol 7ukeitt

A $ FHe ARL 2F9 A 9 A EE Y ERloH, olF F8 23
oltf Zijlel H A 2AE ol & AUt

AR, &5 i ABA AAY, B4, FE2 MAdsHAY FA6H7] %t &
ol Het dsoldt.

NIOSHO] =#+= 47H] ®FE AFE 43
7] /" 18K etiologic)

N (Intervention)

T3 ISHImplementation science)

Al A (Surveillance research)

|

" AT
NIOSH= = Hl= Z2A7F 2det A7 8l ek A4S 7 & deidi= 77k A
=g ERE 7

- 1 T

o, d
494 BY &4 g

QY WY, g9 L 9F A8 i

A4 A4 289 da

QY 557 2B g

Sgom I3t FAL Fol7] 915 A AL A
QP A PR AAS DS e

A AT SHeloh Auls YL %

2h) X2 3|(NIOSH's Advisory Committees)
AuF A2 A3 H(The Federal Advisory Committee Act of 1972, FACA)
o @} NIOSHOl 243 A& AlFst= AHE Y¥2l= 5717k dek 1972d A9
A 1Y H(FACA)S A& 193] 20| AFHo|1 thFo] FT = UEE

159



B olefd YUl Rl AR A4S Hed ARERRY Aud gzt
AL BE 4 A PUS AT AR AAYE w3 BEvel g AFH
972 e 4% Bt

HALA 9 222 A7) it AR 9A35](0= 2000 © U A] 2 A HAF
g2 IdHo wek AYE QUL o] YUslE= AN A7 HHEY Zo] g ¥
o wg} $P== F5o] tist NIOSHO| A Al-53tct.

Q.

L

A oA W BA AR AR YU3)(The Mine Safety and Health Research
Advisory Committee, MSHRAC) & 19774\ % 334 QP U HAR(Federal
Mine Safety and Health Act of 1977)°] met A=t o] 91¥€3]+= NIOSH
of FAt A7 E kA A o gt 2AZ AlFTh

A Qbd ¢ HAo W 7t AE Y1¥¥(The National Advisory
Committee on Occupational Safety and Health, NACOSH)+ 19709 &<
ot B AH(Occupational Safety and Health Act)oll wet A=At v]=Z Y
X BAH(OSHA)Z NIOSHO A Fd B Z2 058y} FHof ot 2AS A
3%t NACOSH+= NIOSH®| A€l ol OSHA7F S8ttt

NIOSH st A2 2193](The NIOSH Board of Scientific Counselors, BSC)
£ 1984 dof A=t BSCE NIOSH =4of|Al NIOSHE] A A=A Aot
o} 2o gt ZAS A5t

MA FIAE A% =23 38t/ 7|E A HY3(The World Trade Center
Health Program Scientific/Technical Advisory Committee, STAC)+= 20104
AAA A=Z7F 9/11 B W BEAFHO| wet A=k 2209 IR I8
TIH9] tgA H AEA WAl it A4 7| =] tig A5 B84
of tis STACe A& Foffof gieh. A= EF A% AHE WTIC ¥ 4%
JH FFol F7FloF st=Aof sl STACH dod 4 Ut
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Of) NIOSHSO 2A 2 mZ7H
B B4 9 299 FEA(Division of Compensation Analysis and Support,
DCAS)
obd 4 FEE(Division of Safety Research, DSR)

4 F8HE(Division of Field Studies and Engineering, DFSE)

o

LA

i

HE(Division of Science Integration, DSI)
gF A4 HA(Health Effects Laboratory Division, HELD)
el BR% 7]& A+A(National Personal Protective Technology
Laboratory, NPPTL)

=W 1 FY AFE(Pittsburgh Mining Research Division, PMRD) NIOSH
B 29

AR B AFE(Spokane Mining Research Division, SMRD) NIOSH &
o xzH

557 A% HA(Respiratory Health Division, RHD)

MF F BE(Western States Division, WSD)

MAFGAE A3 22 T (World Trade Center Health Program, WTCHP)

o 1
ok
o o r@

oy Lo

e

HP) NIOSHQ| MY, 22 2 Z2Y HY

= Al

A" W= 9 Al 7|&AlE(Center Direct Reading and  Sensor
Technologies)
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18 | LE=QIX} 3

19 | XM 3 =55
20 | 25718% 3 O

21 |71 3 O

22 | g 2 O

23 | HEWEAE 2 O

24 | 7IEFE 1 @)

25 | OERE0I0E 1 O

26 | 12= 1

27 | 2= 1 =oA
28 | gtCjemt 1 =
29 | &85 1 @)

30 | H[Ef-LITEO}PI 1 O

31 [ 1,3-SEHCA 1 O

32 |67t 3= 1 @)

33 | AEE 1 @)

34 | OfEt= 1 O

35 | O|ADZIUS 1 O

36 | Xp7|&t 1 =24
37 | HYH 1 =05
38 | OJMIHX] 1

39 [ AMz22 1

40 | 2Kt ®X]| 1 S
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9 | M2 YARM 4 225
10 | A=EX 4
11 | 2NZ0F MXE7 A 3 =
12 | LASHERA 2 O
13 | O}z E0t0|1E 2 O
14 | M 2 S
15 | E2EZ 202 2 O
16 | =< 2
17 | 224 2 O
18 | AL 1 O
19 | =& 1 O
20 | ZEYGH5|IE 1 O
21 | 5258 1 O
22 | OEd 32 1 O
23 | OIZAIEX| 1
24 | AsH|IE 1 O
25 | @Y, FEE 1
26 | Y20 1 O
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H2141b)

(B 1I-5-33) ZietA=H4 AqdpeH
= - T SHEAMUH

H3 = ol QUK CAS No. NIOSH OSHA

1 21 Z2E=2YUH5|E 111-30-8 | A-54/55-2018 | NMAM-2531/2532 | OSHA-64

2 =-2 LEZZZN 55-63-0 A-67-2018 NMAM-2507NIT OSHA-43

3 =£-3 LIEZHE 75-52-5 A-86-2018 NMAM-2527 -

4 24 L|E 28I 98-95-3 A-93-2018 NMAM-2017 -

5 £-5 p-LEZ0rgel 100-01-6 | A-168-2018 | NMAM-5033 -

6 £2-6 p-LEZZZ22HIH 100-00-5 | A-80-2018 NMAM-2005 -

7 =-7 CLIEZEZQ 25321-14-6 | A-81-2018 - OSHA-44

8 =2-8 N,N-C|HEor=2 121-69-7 | A-100-2018 | NMAM-2002 OSHA-PV2064

9 £2-9 CiH 2ot 124-40-3 | A-138-2018 | NMAM-2010 OSHA-34
£-10 N,N-C|HEOIMEODIE 127-19-5 | A-115-2018 | NMAM-2004 -
2-11 CHEZE0M|IE 68-12-2 A-114-2018 | NMAM-2004 OSHA-66
£-12 ClojEtS0FT 111-42-2 | A-142-2018 | NMAM-3509 OSHA-PV2018
=-13 = ERYEEGENEE) 60-29-7 A-128-2018 | NMAM-1610 -
=£-14 Clo & EZ|02! 111-40-0 | A-143-2018 | NMAM-2540 OSHA-60
£-15 2-CI02Ot0| O EtS 100-37-8 | A-132-2018 | NMAM-2007 -
£-16 Clof Zote! 109-89-7 | A-141-2018 | NMAM-2010 OSHA-41
£-17 1,4-Cj=24t 123-91-1 | A-116-2018 | NMAM-1602 -
£-18 CJO|ABEIHE 108-83-8 | A-105-2018 | NMAM-1300/2555 -

11-LE22-1-S2Q20EHZ
9 1717-00-6 | A-41-2018 - OSHA-113




U T sl CAS N SBEHYY
== = e - " KOSHA NIOSH OSHA
20 | Q7ERIE20 | Ci2220E 75-09-2 | A-19-2019 | NMAM-1005 OSHA-80
21 | QIsfE2-21 | o-CIZ22uA 95-50-1 | A-29-2018 | NMAM-1003 -
22 L7\5ketE-22 1,2-C12220EH0|Y3} o) | 107-06-2 A-25-2018 NMAM-1003 OSHA-3
23 | 975223 | 1.2-Ci22a0 540-59-0 | A-26-2018 | NMAM-1003 —
24 Q7\stel=-24 1,2-02E22 020} 78-87-b - NMAM-1013 -
25 | 97205 | [2222202E 75-43-4 | A-37-2018 | NMAM-2516 .
26 | S7|312-26 | p-LIo|CEAMMGGI0[E23=) | 123-31-9 | A-87-2018 | NMAM-5004 OSHA-PV2094
07 | erseE-27 | HEe 67-56-1 | A-117-2018 g%ém—zoow 2549/ | 0sHA-5001
28 | QIlstet2-28 | 2-HEADIES 109-86-4 | A-118-2018 | NMAM-1403 OSHA-53

N O-HEAIE  OME[O|E
29 | Q7I3K1=2-29 %E'%?EE)E DUHENEHZ | 110-49-6 | A-150-2018 | NMAM-1451 OSHA-53/79

E

30 | 9715E2-30 | 0= n-22 AEQ-3AE) 591-78-6 | A-106-2018 | NMAM-1300/2555 | OSHA-PV2031
31 | 97|582-31 | = n-0fY AHE(-3lEr=) 110-43-0 | A-107-2018 | NMAM-1301/2553 | -
32 Q7132 -32 [IEl 74-89-5 A-147-2018 (NMAM-2010) OSHA-40
33 | 973233 | 0= ORME0[EEA M) 79-20-9 | A-130-2018 | NMAM-1458 —
34 | RIlBEE-34 | U Y ASQ-FER) | 78-93-3 | A-104-2018 | AMAN2500/2555/ | ogpin1004
35 | ©7|382-35 | i 0jARE HE(sL) 108-10-1 | A-108-2018 9‘%@%”‘1300/2549 OSHA-1004
36 | SI|skE=-36 | MY S2ej0lc 74-87-3 | A-34-2018 | NMAM-1001 :

o HEe 22222(1,1,1,-E2E2
37 | 973181237 71-55-6 | A-32-2018 | NMAM-1003/2549 | OSHA-14

Z0ED
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T sl CAS N S8E4Y

= LA - |7 KOSHA NIOSH OSHA
oy|5at2-38 | M= HIAGLOIAAOMOIE) | 101-68-8 | A-79-2018 2'5“/'2/5\'\/"5521/5522/ OSHA-18/47
F7|sket=E-39 R ENEEN S 533-60-8 A-94-2018 NMAM-2521 -

o732 -40 | HEAZ25AS 25639423 | A-95-2018 | NMAM-1404 .

o S AR A
R7|8kRtE-41 ;OTF)E HHEAE 108-31-6 | A-88-2018 | NMAM-3512 OSHA-86

o4 DSMEERIE) ot
Qysete-42 | TF EERE 20l 85-44-9 A-89-2018 - OSHA-90
210|5)

N o o NMAM-1501/2549/ i}
o7\aketE-43 | i 71-43-2 | A-69-2018 | AhelActd OSHA-1005
o7ERE-44 | 13-2ECl 106-99-0 | A-90-2018 | NMAN-1024 OSHA-56
SJ|aEtE-45 | n-BEIS(1-BEIR) 71-36-3 | A-135-2018 | DMAM-T40T /1408/ | OsHA-5001
SRS 46 | 2-BEIS(sec-BELS) 78-92-2 | A-136-2018 | NMAM-1401/1405 | OSHA-5001
oy|afElE-47 | 2-HEANES 111-76-2 | A-119-2018 glgq/gm—moea/ 2549/ | 0sHA-83

i 2-EEAE 0H\1|E1|0|E
Qyislete-48 | (=22 112-07-2 | A-36-2018 | NMAM-8316 OSHA-83
OIMHIOIE)
SJIEREIZ-49 | n-2= OMEDIEGEM & 123-86-4 | A-123-2018 | NMAM-2549 OSHA-1009
o|ssl2-50 | 1-H2pmamn 106-94-5 | A-39-2018 | NMAM-1025 9036H1A‘1017/ PV
QIBEtE-51 | 2-Hzooen 75-26-3 | A-40-2019 | NMANM-1025 OSHA-1017/PV
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[ s of ! .

= W = ° KOSHA NIOSH OSHA

52 | 9JaEE-52 | EE28 O 74-83-9 | A-20-2019 B‘MAM‘%ZO/ 25208 | hgHA-PV2040

53 | ©7[513r2-53 | H/2 ORME|0E 108-05-4 | A-111-2018 | NMAM-1453 OSHA51

54 | S7|35t2-54 | AEEA 56-23-5 | A-27-2018 | NMAM-1003 .

55 | ©7[3lat2 55 | AECIE ZHIE 8052-41-3 | A-112-2018 | NMAM-1550 OSHA-48

56 | ©Ulalet2 56 | AERITE o) 100-42-5 | A-70-2018 | NMAM-1501/3800 | OSHA-89/1014

57 | Qilst2-57 | A2RaA= 108-94-1 | A-109-2018 5'5“{'3/5\’\/"1300/ 2549/ | OsHA-1

58 | 97|3182-58 | AZ2sArs 108-93-0 | A-139-2018 | NMAM-1402/1405 | -

59 | S7|3RI2-59 | A2t 110-82-7 | A65-2018 | NMAN-1500 OSHA-1022

60 | 97518260 | AlZ2aM 110-83-8 | A-66-2018 | NMAN-1500 _

61 | SU3Et=—61 | opgal 62-53-3 | A-91-2018 | NMAM-2002/2017 | OSHA-PV2079

62 | S7lar2—62 | OMELIES 75-05-8 | A-113-2018 | NMAM-1606 —
. o o NMAN-1300/2549/ )

63 | SUlatEt2-63 | OpE 67-64-1 | A-T10-2018 | HMAMAS OSHA-69
Slet=_ = _ _ _ _ NMAM_2018/2538( _

64 | S7jatRt2-64 | OpEYEEIE 75-07-0 | A-58/59-2018 | WM 2018 OSHA-68

65 | S7l3et2—65 | OjF2ZLEY 107-13-1 | A-96-2018 | NMAN-1604 OSHA—37

66 | S7lar2-66 | 0(FZ0M0|C 79-06-1 | A-97-2018 | - OSHA-PV2004

67 | 97ae2—67 | 22 JPINE o2 106-92-3 | A-144-2018 | NMAM-2545 —

68 | S7l3kEt2-68 | OfEF=0 141435 | A-134-2018 | NMAM-2007/3509 | OSHA-PV2111

69 | 975151269 | 2-O|EAOELS 110-80-5 | A-120-2018 | NMAM-1403 OSHA-53/79
S 2-0EA|HE  OMIEICIE 1R _199_ _ -

70 | srse-70 | GAGHAE N gge | 111159 | A-122-2018 | NMAM-1450 OSHA-53/79
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Foll XS

CAS No.

OFMIEIOIE)

O I

100-41-4

OE OMMIEJOIE(=M OfIE

141-78-6

VERUEEE S

140-88-5

g ===

107-21-1

e ==l QUEOIE

628-96-6

o 2==0|=E

107-07-3

YERMA

1561-56-4

YNl

75-04-7

2.3-0ZA- -T2tz

bb6-52-5

1.2-OSA| T2 H( et 2 Ea)

75-56-9

N EEEG=C
(1-222-23-0|ZA] Z2Io)

106-89-8

QL3 HEME L2

74-88-4

OlAFE  OMMIE|OIE(RLE OlA

110-19-0

OlAI:lEI ot

kLl
o

78-83-1

=
oao0f 0

]

M

[O|E(ZA10]A0f

123-92-2

o|la0rd A=

123-51-3

OlAZZE ORMHOIE(EL O]a
o=1)

108-21-4

67-63-0

BT

KOSHA NIOSH OSHA
A71-2018 | NMAM-1501 OSHA-1002
A-131-2018 | NMAM-1457/2549 | -
A-121-2018 | NMAM-1450 OSHA-92
A-145-2018 | NMAM-5500/5523 | OSHA-P\V2024
A-68-2018 | NMAM-2507EGDN | OSHA-43
A38-2018 | NMAM-2513 .
A-170-2018 | NMAM-3514 .
A-148-2018 | (NMAM-2010) OSHA-36
A-149-2018 | NMAM-1608 .
A-83-2018 | NMAM-1612 OSHA-88
A-85-2018 | NMAM-1010 -
A-103-2018 | NMAM-1014 .
A-124-2018 | NMAM-1450 OSHA-1009
A-137-2018 | NMAM-1405 OSHA-5001
e 25/175-20 | \\AM-1450 OSHA-PV2142
A-140-2018 | NMAM-1402/1405 | -
A-129-2018 | NMAM-1454/1460 | -
A-133-2018 | NMAM-1400/2549 | OSHA-5001




== = SIS - " KOSHA NIOSH OSHA
89 | 97|31812-89 | O|&EfEtA 75-15-0 | A-99-2019 | NMAM-1600/3800 | -
90 | 9U3HRIE-90 | 3= 1319-77-3 | A-74-2018 | NMAM-2546/2549 | OSHA-32
91 | 97|3fe2-91 | A ) 1330-20-7 | A=73-2018 | NMAM=-1501/2549 | OSHA-1002
92 | 9/EE=-92 | =zadm 108-90-7 | A-30-2018 | NMAM-1003 —
93 | 97|5812-93 | 1.1.22-EERE2 20 79-34-5 | A-23-2018 | NMAM-1019/2562 | -
94 | 97|5E2-94 | HEZfS|IC 2O 109-99-9 | A-101-2018 | NMAM-1609/3800 | -
NMAM-1501/2549/ -

%5 | RUlsEE-05 | SR 108-68-3 | A-72-2018 | 3800/4000/8002/80 OSHA-TT1/102

e ) o o NMAM-2635/5521/ | OSHA-18/33/4
96 | R7ISIEE-96 | S 24-COAADIOIE | 584-84-9 | A-76-2018 | NMAMESS S
97 | 9715E=-97 | E29 26-CIOAAOI{O[E | 91-08-7 | A-77-2018 2'5“@/5\’\/"5521/5522/ OSHA-42
98 | 9/|3fE=-98 | E2lf=ofl 121-44-8 | A-146-2018 | (NMAM=-2010) OSHA-PV2060
99 | S73Et2_09 | ExZezHE(E2aLE) 67-66-3 | A-28-2018 | NMAM-1003 —
100 | ©7[35r2-100 | 1.1.0-E2[2220{E 79-00-5 | A-167-2018 | NMAN-1003 OSHA-11
101 | S7|518t2-101 | E2lZ2202 79-01-6 | A-24-2018 | NMAM-1022 OSHA-1001
102 | 97132102 | 1.2.3-Egj22z02mn 96-18-4 | A-33-2018 | NMAN-1003 -

. M2 gA(EHEAZZ20L
103 | 978108 | 127-18-4 | A-31-2018 | NMAM-3704 OSHA-1001
104 | R7|315t2-104 | H= 108-95-2 | A-75-2018 ?‘3%/3%@%8%6/2549 OSHA-32
105 | S7|31812-105 | HEZ22Hs 87-86-5 | A-82-2018 | NMAN-5512 OSHA-39
106 | ©7|38t2-106 | EZE2YLs|S 50-00-0 | A-56/57-2018 | NMAM-2016/2539/ | OSHA-52/1007
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égﬁkll:ll-tﬂ

II:I_-|; _E_ o= (I)_|x n | ) —SHod
2 T TFOHAXLS CAS No. ™ 5sHA NIOSH OSHA
2541/3500/3800
107 | ©7/3R2-107 | Z2mzo[ 75-55-8 | A-172-2018 | - _
o n-TZZ  OfME0|E(RA =&
108 | RIISEE-108 | 109-60-4 | A-127-2018 | NMAM-1450 -
=
109 | ©73R2-100 | D2/ 110-86-1 | A-84-2018 | NMAM-1613 OSHA-PV2295
110 | S71812-110 | Szl COADROIE | 822-06-0 | A-78-2018 | NMAM-8621/5522/ | OSHA-42/W40
111 | @71518t2-111 | n-slat 110-54-3 | A-64-2018 /Ng“gé(’}/"1500/ 2549 | OSHA-PV2248
112 | S73RE-112 | n-der 142-82-5 | A-63-2018 | NMAM-1500/2549 | -
113 | 9732123 | At CHECHE SHOE) | 77-78-1 | A-102-2018 | NMAM-2524 OSHA-PV2147
114 | 97|51512-124 | 3|22 300-01-2 | A-62-2018 | NMAN-3503 OSHA-20/108
L 3450 B9 SN W

AP R A A AT ASAHUNY S57= F 24502 SRIEJTHI 111-5-34). F5570°] tigt KOSHA GUIDE®]
oIgt A EARHE BF AAEo] Q). shH, =2 F&Fof et SHEAUHS NIOSH E4H2 B5F AA = o]
YA, OSHA SAEAHHO] AL YAyIE2 Y, QABHIIES HAE o] Q1A gkt
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(E II-5-34) SMUBFSHOY 270 SBEA
ES S I=PS-1]=;]
HS = OSHO| X} s oo™
0= T IR CAS No. ™ 5shA NIOSH OSHA
o T NMAM-7029/7300/ | OSHA-ID121/125G
115 | 8571 7440-50-8 | A-1-2018 7301/7302/7303/7034 | ] 206/1006
o o NMAM-7029/7300/ | OSHA-ID121/125G
116 | 8572 7439-92-1 | A=2-2019 7301/7302/7303 / 206/1006/5003
ao T NMAN-7300/7301/ -
117 | 222-301) 7440-02-0 | A-3-2019 a0y OSHA-ID121/125G
118 | 222-3(2) 13463-39-3 | A-49-2018 | NMAM-6007 -
ao onr s NMAN-7300/7301/ i}
119 | 222-4 7439-96-5 | A-5-2019 vt 0% OSHA-ID121/125G
no on | anas NMAN-7056/7300/ )
120 | 222-5 7440-39-3 | A-d3-2018 | I TON0/I300) 0 | OSHA-ID121
o RN NMAM-7302/7303/ | OSHA-ID121/130S
121 | 222-6 7440-06-4 | A-6-2018 N 0
122 | 2a2-7 1309-48-4 ﬁgt)—zom(uu NMAM-7302/7304 OSHA-ID121/125G
123 | 345-8 1314-13-2 | Ay 9720180 \vam-7030/7502 | OSHA-ID121/143
124 | 2229 1309-37-1 | A-18-2019(X)) | NMAM-7302/7304 OSHA-ID121/125G
o o NMAM-7300/7301/ | OSHA-ID121/133S
126 | 22211 7439-97-6 | A-44-2018 | NMAM-6009 OSHA-ID140/145
o Cp e NMAM-7300/7301/ OSHAID121/125G/
128 | 222-13 7429-90-5 | A-10-2018 | NMAM-7013/7300/ | OSHA-ID121
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== B 0. KOSHA NIOSH OSHA
7301/7303
129 QMBIHILIE 1314-62-1 | A-48-2018 y%ﬁm—noz/ 7304/ | _
130 7553-56-2 | A-46-2018 | NMAM-6005 OSHA-ID212
131 7440-74-6 | A-181-2020 | NMAM-7306 OSHA-ID121
o L aan NMAM-7300/7301/ i
132 7440-22-4 | A-11-2018 | MRS OSHA-ID121
JR— — TA17-2018(E) } _
133 ORIBIEIERS 13463-67-7 | £0) NMAM-7302/7304 OSHA-ID121
134 7040-31-5 | A-12/50-2018 %’%‘36%00/ 7301/ | OSHA-ID121/206
P NMAM-7300/7301/ i
135 7440-67-7 | A-13-2018 | SR 1300778 OSHA-ID121
- OSHA-ID121/125G
s e | WIS
206/1006/5003
- OSHA-ID121/125G
e | |G|
206/1006/5003
OSHA-ID121/125G
| A-16/173-201 | NMAM-7024/7300/
139 7040-33-7 | A-47-2018 | NMAM-7074/7300/ | hspya-iD213

7301/7302/7303
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CH Ab 9 Qizta|20| ZLHQ| EXEA Hi
Aot R AY A} At AZA YA FLRLE 2 1720 2 gt A 9 e Ro] sk KOSHA GUIDES] 245
Ao e AgEo] et O

| - O O - 2= o 1o
== = ToeAte © | KOSHA NIOSH OSHA
140 | Malorzie|g-1 JHOjAt 64-18-6 | A-151-2018 | NMAM-2011 NIOSH-2011
141 | Atelzia|2-2 ISR 7722-84-1 | A-152-2018 | - 8056H/A|511%%D
142 | Magzie|2-3 24 & 108-24-7 | A-153-2018 | NMAM-3506 OSHA-102
143 | MUPZRAR-4 | Bapa 7664-39-3 | A-154-2018 | DOAM-3800/7902/ o5pa-ipino
144 | Maiaziele-5 EEEPON 10035-10-6 | A-155-2018 | NMAM-7907 OSHA-ID165SG
145 | A12IUZ2|2-6 M3 LES 1310-73-2 | A-156-2018 | NMAM-7401 OSHA-ID121
146 | Aalotzia=2-7 M3 ZE 1310-58-3 | A-157-2018 | NMAM-7401 OSHA-ID121
147 | Maiazie|=-g Aotst LIES 143-33-9 | A-158-2018 | (NMAM-7904) OSHA-ID120
148 | A12IYZ2|2-9 Alotst = 151-50-8 | A-159-2018 | NMAM-7904 OSHA-ID120
149 | Mirzal=-10 | Aots 24 592-01-8 | A-160-2018 | (NMAM-7904) OSHA-ID120
1650 | Mtaiorzta=-11 [ ot 79-10-7 | A-182-2020 | - OSHA-PV2005
161 | Maarzielz-12 | Heiea 7647-01-0 | A-183-2020 | NMAM-7907 OSHA-ID174SG
1652 | Maioze2—13 | okt 7664-38-2 | A-184-2020 | NMAM-7903 OSHA-ID111
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== = T - " KOSHA NIOSH OSHA

160 | JIANEISEEZ-4 | AaAs HAOIZA) | 7784-42-1 | A-52-2018 | NMAM-6001 .

161 | FIANEIZR=Z-5 | A9t 24 74-90-8 | - %\('QM‘%]O/W”/ OSHA-1015/ID120
— o NMAN-3800/6015/ _

162 | 7IAMEIERZ-6 | B0} 7664-41-7 | A-176-2019 | BYANEIBO0E OSHA-ID164/188

163 | 7IAMEI2RZ-7 | A 7782-50-5 | A-177-2019 | NMAM-6011 8§HA"D101/126X

164 | JIANEIEEZE-8 | 0F 10028-15-6 | - - OSHA-ID214

165 | ZIAAEIEEZ-9 | O[MBHEA 10102-44-0 | - - OSHA-ID182

166 | JIAMESRIZ-10 | OpM3Et 7446-09-5 | - NMAN-6004 OSHA-1011

167 | ZIAAEEEZ-11 | QMEEA 10102-43-9 | - - OSHA-ID190

168 | JIAMEIEEE 12 | YABIEA 630-08-0 | - NMAN-6604 OSHA-1D209/210

169 | ZIANEIEEZ-13 | BAZ 75-44-5 | - . OSHA-61

170 | ZIANEIEEZ14 | BAT 7803-51-2 | - NMAN-6002 0SHA-1003/ID180

171 | JIANEISEE15 | sihA 7783-06-4 | - NMAN-6013 OSHA-1008/ID141

ArForA B A AL ZAStAZ A F7AF SEREL & 12208 FQ1EQlt) o] E2d tjgt KOSHA GUIDEY &
HAEAYHES 25 A= AJAT, 7l FolEE digh vj=e] SHEAYHOE OSHA 2 NIOSH 2% 353
7t iz EZ 20| 2o tisiA AFEo] JA LUTHIE 111-5-37)
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[ AIHANSUTI|B Kot o 1

(B II-5-37) HAVBEIUNY SIHLSTO| SR

I-I_E_kl e

e

Hl_.l; _E_ O = ?_|I H . o o
= T RTINS CAS No. ™4 0sHA NIOSH OSHA
172 | o7 Rol=E-1 a—-LIZE0fD] 134-32-7 A-98-2018 NMAM-5518 OSHA-93
173 | o7t Roli=E-2 CIOfLA[H 119-90-4 A-61-2018 NMAM-5013 OSHA-71
174 | o7t&Roli=E-3 EECELUNIE 91-94-1 A-60-2018 NMAM-5509 OSHA-65
] ] NMANM-7102/7300/
175 | o/t RoizE-4 HES 7440-41-7 | A-7-2019 6201 /7302/7303/73 | OSHA-1023
176 | o7t ERollEE-5 | HIREZZ=C0|E 98-07-7 - -
OSHA-ID121/1
= == NMAM-7300/7301/
177 | o7t RN=E-6 H|A 7440-38-2 | A-51-2018 265G/
178 | o7t Roli=&-7 Fetlg 75-01-4 A-22-2018 NMAM-1007 OSHA-75
179 | o7IeRoli=E-8 SEZIX| 65996-93-2 | A-178-2019 NMAM-5023 OSHA-58
180 | oI RON=E-9 | IEL K5 - - - -
A-16/173-201 | NMAM-7024/7300/ SSG'_}AQ\}E(;OZ 1//1
= e AR -16/173-201 -/ 7/ 5 1
182 | of/ttheRotiZ&-11 | o-S2/H 119-93-7 - NMAM-5013 OSHA-71
HA-ID121/1
. e e A-3-2019(U1 | NMAM-7300/7301/ | 95
J ALO Rl— St |Al iy
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(B I1-5-38) HARIZYUY 3E7I57 ¥ 29 SYENYH
HS 7E o 5H01X}H CAS N SH =AM
== = iR ° KOSHA NIOSH OSHA
184 | 2471291 2471m0 . A-53-2018 | NMAM-5026 .
185 | 2N 2T-1 | ABE 14808-60-7 : 580077601/ osha-ipraz
186 | B2M 2R | 3RAEuE0EAY 14464-46-1 - 5%/3’\/"7500/7601/ OSHA-ID142
187 | 224 2R3 | E2CO0IEGAD 15468-32-3 - §6|\£§M—7500/ 7601/ | OsHA-ID142
188 | I2A 2X-4 | ASTAE(FAN) 14807-96-6 - (NMAM-0500/0600) | (OSHA—PV2121)
180 | I2M 285 | 20(7A0) 12001-26-2 _ (NMAM=-0500/0600) | (OSHA-PV2121)
100 | L2 SR-6 | BT ABEGMS) | 65997151 - (NMAM-0500/0600) | OSHA-ID207
101 | Z=A 217 | @A 2m3t 2A%) | 14807-96-6 _ (NMAM=-0500/0600) | (OSHA-PV2121)
192 | H=4 2%I-8 SHTAA) 7782-42-5 - (NMAM-0500/0600) (OSHA-PV2121)
103 | =2 2&I-1 RER - . (NMAM-0500/0600) | (OSHA-PV2121)
104 | 3 2711 o 23 — — (NMAM-0500/0600) | (OSHA-PV2121)
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= CAS N SRS
== ° | KOSHA NIOSH OSHA

195 =7 - - (NMAM-0500/0600) (OSHA-PV2121)
197 25 E - - (NMAM-0500/0600) (OSHA-PV2121)
198 ogHe - (NMAM-0500/0600) (OSHA-PV2121)
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A AFARPHEAY A ZHASF S A EL o 3
ZtAg2ntE Ty, ARG EA(AAS) FE SEAY SHAUKICP)Q A
H(L&4 97 2202 (HPLC), X-rayd|dEA47] B 2 QA8FEA7] AAF
Adu]7, BFAu|F)E FEsto] FAH o2 BRISH )

£ AR sHEE 52017)00 52 W&ol tiste] ZaAu|et A8 Ex
2 FESA AASFA

NEHEEA E= RZEctAL)
AREFBEAE A EZ(Flame)T} B #(Furnaee)oi ——rL—cEJE‘r. %*i%’
S e HA = 2 AR o
3% QA Elﬂi —5—’5{5}7\]‘3 Cold vapor ®4]0]
2t A Qo] T gEo| wrt. ES ARG B AT HSE 7|39 A5 5
g £ o3t Hollow Cathode Lamp(HCL)7} #H]ER] &kro ™ FA| H7|3H
E= A AwdTt71e] o= stojof gt YA 2R Y, HEgE H 11 sRbE
(Beryllium & Compounds), A4S 4 (Arsine)= H] gz,‘s FAlog RE QE
718 B AR AEAF7|Hl gEstofof FHHE 111-5-39).

_ng
i
1o
E
ﬁ
_l

2
[
>
-
mlm
1o

(E I-5-39) MXSEETA = SEZEUANZ Y JI55 SHUY [

XhH [ = 1 | I=2
OHIO =2 =20 JéuF f_E—I!
AA EC [CP £ MBHILEE E(Sodium  hydroxide) O
A2 E (Potassium  hydroxide) O
+2 3 27|Ej(0rE ¥ ¢ sfEE M)
AA-Cold vapor | =2(0t2istelE) ©
S>2(YLstE=E ©
T2 2 OAE) O
AA-Flame | TEl(&) O
3237t gtgtE(Metal and Crlll compounds) O
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EISTIROIY |2 KOt O
XHH| = x 1oy | 4=
(<] Io B2 =20 AMEH
=1

2 2 1 27|3tgt=(Lead and inorganic
compounds, as Pb)

HACIZg3E=)

TETEES)

o] O Koz

HAEEY F/I2E=E)

U7t 2 7 27138=(Manganese and
inorganic compounds, as Mn)

HE 2 1 712M 3}&+=E(Barium and
soluble compounds, as Ba)

T ERE)

HH=1 :L_J,g)
o\

H| A2 T2 7|3keE(Arsenicandinorganiccompo
unds,as As)

M0t T4|E(Magnesium oxide)

Aot 2X0F E(Iron oxide dust and
fume, as Fe)

Mels 2 1 sket=E(Selenium and
compounds, as Se)

2050188 &

U0 sEE=ET)

U20/5(2)

220=(EHE)

Y20/ (LZ L2

o184 35HE)

2E% 2 ¥ 8§

O|AtSHE|EF=(Titanium dioxide)

F4(3%)

IIEE'_)E 2 7 sFe=E(Zirconium and compounds,
as Zr

étj%% 2 7 g&=E(Cadmium and compounds,

TYE 9 7 27|5EtE(Cobalt and inorganic
compounds, as Co)

FEMOIH(Zinc chromate, as Cr)

SAH 9 2843

E‘IAE‘I|(7|—R*‘|2 o|":')

25t Z(Nichel subsulfide, as Ni

OO0 |O |0 OO0V O | O 000} O |00 O | O
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o | 7%

XH| sy B
= [ |

Lz 72y ©

AA-Furnace | HIZE 2 1 3IE=(Beryllium & Compounds) ©
A=A SH|A(Arsine) ©

Lp) JIAIZOIE JHE

AFAMAEAY A R fU|SES 7HAARREI T EE0|23HHE7]
(Flame Tonization Detector, FID)Z &4]0] 7}sdltt. ofqt EEA|QF0] Gl 45
ol 4F =Eo gt AA EAo] AHEY twt HEV| F AARIHESY]
(Electron Capture Detector, ECD)E Z&dof o= YEZZIAH
(Nitroglycerin), Atstol€@(Ethylene oxide), ogd ZEE tYo|EFlE
(Ethylene glycol dinitrate), &Z3=HZ7|(Flame Photometric Detector,
FPD)E &-83dl= ol&dtetA(Carbon d1sulf1de) AA-Q48HE H&7](Nitrogen

_4

Phosphorous  Detector, NPD)E &&dfof s3dl= IZFFEELHt=
(Glutaraldehyde), HEZHEH(Nitromethane), F5%AHAcetic anhydride), °f
M ELH| 5| =(Acetaldehyde), ot Hotu|E(Acrylamide), TEQgHE=

(Formaldehyde), ZAZ(Phosgene) 59 €32 tffE2] 7|#o] BH{dtal A
ool RV T = ZAPTA AT Aol £45 Fstofof (I 111-5-40).

(B I-5-40) JIAIZOETHTZ BN k55 SHA Q521X

| 7=
X =R e

L] EE:LEWIEl(Nitroegcerin) ©
Mt ElI(Ethylene oxide) ©
GC-ECD ol 22|= C|LI0|EZ|0|E(Ethylene o

©

glycol dinitrate)
MO HE(Dimethylsulfate)
1,1,2,2-HEZZEZ20EH1,1,2,2-Tetra O
chloroethane)
—Eg= EH T
GC=FID 1,1].82%; |22 20|EH1,1,2-Trichloroet o
11-0E22-1-E2 L2022 O
141 b,
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guy

IH| 7E

IIA

=T

RE

1,1-Dichloro—1-fluoroethane)

1,2,3-E2|Z22X21(1,2,3-Trichloro
propane)

1 ,2—)E|%E§01|EE"E._“(1 ,2-Dichloroethyle
ne

1,2-0|ZA|Z22H(1,2-Epoxypropane)

1,3-2EC|2I(1,3-Butadiene)

1,4-C|=2AH(1,4-Dioxane, Diethyl
dioxide)

1-H2HP I Z2IH(1-Bromopropane)

2,3-0|ZA|-1-T2M2(2,3-Expoxy-1-
propanol)

2-C|O| 2O}0| 0| EtZ(2-Diethylaminoe
thanol)

2-HEA|0|E+S(2-Methoxyethanol:
Ogd 2212 2 HEOEHZ,
EGME)

O |O]O 00O 0OlO |0

2-HIE A0 ZO0LME|O| E(2-Methoxyethy
| acetate, EGMEA)

2-2EA|NEFS(2-Butoxyethanol,
EGBE)

2-EH2 2T 2I2-Bromopropane)

2-0|EA|0EFZ(2-Ethoxy ethanol,
EGEE)

2-0II= A0 ZOLM|E|O| E(2-Ethoxyethyla
cetate, EGEEA)

N,N-C|H & OtMEOtT|=(N,N-Dimethyl
acetamide)

n-S22LIZ2(1-2E2)(h-Butyl
alcohol)

o-C|ZZ224IH(0-Dichlorobenzene)

o-HIEAIZZ2&At=(0-Methyl
cyclohexanone)

p—'—I)EE%EEHJH(D—Nitrochlorobenze
ne

sec-S2EHUT Z(sec-EEIZ)(sec-Butyl
alcohol)

L|E 2HIHI(Nitrobenzene)

O Eor<d&(Dimethylaniline,
N,N-Dimethylaniline)

O OO |0 |00 |0 OO0 OO O
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oA
or

Jal
Lo
-4
HI

2 XIH

=2=20

CJH 2 X E0}0|=(Dimethylformamide)

o OfH2(Diethyl ether)

C]O| A2 EH E(Diisobutylketone)

|22 2HEHDichloromethane)

222 E222HEHDichlorofluoromet
hane)

HE n-2EAE(Methyl n-butyl
ketone)

HE n-OtLAHE(Methyl n-amyl
ketone)

HE dF=2(Methyl alcohol)

HE o2 HE(Methyl ethyl ketone)

HE O|ARE HE(Methyl isobutyl
ketone)

HE Z2210]=(Methy! chloride)

HEAIZ23AE=(Methyl cylohexanol)

HEZ2Z2 X E(Methyl chloroform)

HI M (Benzene)

HEZ3} W2 (Methyl bromide)

H|ZY OMIE|O|E(Vinyl acetate)

A SIEtA (Carbon tetrachloride)

AECE SHIE(Stoddard solvent)

AE|2(Styrene)

AIZ23At=(Cyclohexanone)

ANZ2238A=(Cyclohexanol)

A2 28I (Cyclohexane)

AIZ223MI(Cyclohexene)

ordaln} ot =EA|(Aniline &
homologues)

MELIEZ(Acetonitrile)

O

OtMIE(Acetone)

o322 EZ(Acrylonitrile)
o

221 =2 AI20EIZ(Allylglycidylether)

UIop-LIZEoreInt 7
&(a—naphthylanime and its salts)

02 Ot=ZZ|0|E(Ethyl acrylate)

O 22F 2 2E
OFM|EO|E(Ethylene glycol mono
butyl acetate)

O 0] O OO0} O OOV IO O 00O O O OOOOHEO
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=29

IH| 7E

1=}
1

RE

oeall 22|Z(Ethylene glycol)

O

o2l 22 2510|=2(Ethylene
chlorohydrin)

Ol #IEI(Ethylbenzene)

0| 22 2610| =&(Epichlorohydrin)

AsH|L(Vinyl chloride)

QEE-EZ|H T H(o-Tolidine and
its salts)

LRE3 HE(Methyl iodide)

O|AEE 2T Z(Isobutyl alcohol)

0|A0rY 2T =(Isoamyl alcohol)

O|lAZ2d 2T Z(Isopropyl alcohol)

Ol RHaI(1,2-CI 22 20| E
Ethylene dichloride)

Z4t

-

M OIE(Methyl acetate)

& (h-Butyl acetate)

Ol2l(Ethy! acetate)

O|AEE(Isobutyl acetate)

0|AO0FH(Isoamyl acetate)

O|AZ 2T (Isopropyl acetate)

Fofe [ Fotr [t | B0 { Bt | Fote | ot
el [l Wt Tl |

T2 T(n-Propyl acetate)

Y EEE 0|4H|)(Cresol, all isomers)

IHH(REE, MEf, Tt2tolgA])(Xylene,
0,m,p-isomers)

Z22HIH(Chlorobenzene)

HEz2t510| =222k (Tetrahydrofuran)

EZ29(Toluene)

EZ2|0|20t2I(Triethylamine)

Eg|Z2 20 E(Trichloromethane,
S22IE)

EZ|ZZ220223(Trhchloroethylene)

HEZ 202 2l(Perchloroethylene)

H=(Phenol)

I|2|=l(Pyridine)

slliH(Hexane, n—Hexane)

#Et(Heptane, n—Heptane)

OO0 IO] O |OO0OIO] O |OOIOI0IO0I0I00IO] O |O0|O] O |O0|I0] O

GC-FPD

0|&t3tEtA (Carbon disulfide
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XH | = x| | A&
oH| o =2=20 ]éI-JF I*_‘|E_||'|
2 2EIE2YH|5|=(Glutaraldehyde) ©

L|E 2 HEH(Nitromethane) ©
24xM(Acetic anhydride) ©

GC-NPD OFMIEH|5|=(Acetaldehyde) ©
Ot Z0t0|E(Acrylamide) O

L 22H|5|=(Formaldehyde) ®

A ZI(Phosgene) ©

GC-TEA with -

EAP HUEZEZA(Dinitrotoluene) ©

C) TS HNA20ETIHT

ARAMAR AN A I SHAAZETHTE o]8golo] EAot= B4 i
A AR o7 717|18 BE5t YA e HL QBRI T AASHHAEATLY]
o 9= 4 JTHIE I11-5-41)

| 22
=2 X\ o L.
HH|H =24 mA [ MEf

p-LEZ0t 2 (p—-Nitroaniline)

=2 ZEHEYG|5|=(Glutaraldehyde)

CIOtUA|EH D} T H(Dianisidine and its salts)

OO ELZ02I(Diethanolamine)

o3l E2]0t2I(Diethylene triamine)

L2 02I(Diethylamine)

C222HX|HT} T2 H(Dichlorobenzidine and
its salts)

HPLC-UV O3t0| =2 A|#IH(Dihydroybenzene)

A ASHO|=2H0|=(REaAh(Maleic
anhydride)

OFME2 TS| =(Acetaldehyde)

Ot=2Z+HAcrylic acid)

O|E+=20}2I(Ethanolamine)

© |© 0o 0 |© 0 0ooLoo

OHIZ 20| 2I(Ethyleneimine)
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gy

21
=
4
A

=

OIA
=2T

E2|Z2220tM|EAK(Trichloro acetic acid)

HErE 2 2 1= (Pentachlorophenol)

HEAHS|=(Formaldehyde)

IEA AASI0|E2t0| = (R4 e (Phthalic
anhydride)

50| =2}El(Hydrazine)

s|gtd ZEt2IX|(Coal tar pitch volatiles, as
benzene soluble aerosol

HPLC-UV or
FLR

OHEOot2I(Dimethylamine)

HE ofZI(Methyl amine)

HEg C(H|A)HE
C|O|AA|OH[O|E(4,4'-Methylene
di(bis)phenyl diisocyanate)

O20t2I(Ethylamine)

E29-2,4-C]0|AA|OtH|O|E(Toluene-2,4~diis
ocyanate)

E29-2 6-C|0|AA[OFH|0|E(Toluene-2,6-diis
ocyanate)

SIAtHE 2l C|O|AA|OHA|O0|E(Hexamethylene
diisocyanate)

©|o|o @ © |oo|o [0 o oo|0F

2h) 0|23 Z0tE]HZ

oI RuEIHLE AARMHE AN, A u|7]|Fo AR
ZHA (E 1M1-5-42)00 AN E & 2452 97718 Ee #dd

= stojof et

I 11I-5-42) O|2320IETMOZ BAM Ji55t SHAF QaOIX}
xHH| 28
= o =
40| AKFormic acid) ©
E3l4A(Hydrogen fluoride) ©
HZ(bromine) ©
IC-CDD HE35}4A(Hydrogen bromide) ©
OHH7tA(Sulfur dioxide) ©
ot L|OAmmonia) ©
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| 7=

XIH|HH =2 X|H

SHIE LT A | M
HA(Chlorine) ©
A3tA(Hydrogen chloride) ©
Q25 (lodine) & QRLslE ©
QI+ (Phosphoric acid) ©
ZLK(Nitric acid) ©
SHH(Sulfuric acid, pH 2.0 0[s}h) ©
Ek(Sulfuric acid, pH 2.0 =1}) ©
gt5l4=A(Hydrogen sulfide) ©
224 67132  3=(nsoluble  Cr VI ©
compounds)
+84 67132 stet=E(Water soluble Cr VI o
compounds)

IC-UV 2Z&(0zone) ©
FEZ{Chromite ore processing(chromate), as o
Cr]
JEMH(Lead chromate, as Cr ©

APABIOTELE(IAD, AMISIIE (I W AH8), QrElEw 1 sl Be nE
Zejzubg AFgaA BAsoF s BAR JTo] YT X L 4
71 B AYAAREATT ] OJ2stolof TLHE 111-5-43).

O
T

o
-

(E llI-5-43) RCZAEA=0Z 2Y 7158 SHUY [ai2ixt

| 72
XIH|™H S XIH O

AATSIOIE 2 (4 ©

ICP HHMSREIZ(FE 2 AFBE) ©

RE|=1 1 el ©

4
S
i
X,
[
ic
i
d
H
el
m
Ir
N
oX,
|\
oX,
N
r o)
i)
offl
o
R
il
o
Jo
ol
=
9,
N
52
flo
o,
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TH| 78
A

B0
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MEFFA (AN F2|AEHIZIO0|E)
AMrotA(Z™A E2|C|0I0|E)

7|2 A

=Y

KO

FTIR

]
Bl

x

AR Ry

IH| 78
A

q

40|

(=

(=

o UTHIE II1-5-45).

B0
1]

Islol AAH0E B4 7hs

S

AMEH(Asbestos, chrysotile)

(E llI-5-45)

=Y

KO

ZrE T3 111-5-46).

PCM E&= PLM

gH| &

M <

AR

._.A.oma
\m_.u/))

(0]

B0 | 23|Tl5 o@

Rl | Sl c|lg|o|Tl8

i | 8 S35 535
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mdmumqun
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SL X olclElE s
R IS RO A R pes =
<J Wl <] mig <) 4] 4] £
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¥OT | 107 | of | iof | of | of | of |
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CHE [11-5-47).

5

of

IH| 7=
A

B0
Of

LS (Vanadium pentoxide)

Q4]

=Y

KO

XRD

Ao ARHTHA I11-5-48).

st

°l-&

&
g
o)
Z030
50
K
o
oF
H0
™
4qr
no
r
IH
m 5
|
LlO _
KY L

NG =cHE 111-5-49).

9]

iR

(E 1lI-5-49)

o

i

)

%03 olojojojojo|o] O

g0

K

Ofu
3 Y 3
S [=p
ol < 13 ~
£ U] I._ﬂ_iﬂ
S| ~| 7 ~| ~|IHl 5] %0
O| T | | Zr| 8/ X0 = &r
23|08 o) B O 7
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50 S

E=) ©

KO 2

225



II'HII:“ = X H I :I""E'

SHEXEYS 2 7B ZEF)
tetA(EFNEZ E2)
tettAHIZYA L, 88F)
TAHZEZH 7EE)
TAHIAEH A7)
TAHAEA FHE 74D)
1&(Welding fume)

49 (Glass fiber dust)

>

>
tol

fol

—_ || |

1| ol

olololololololoME e
45| %

J0 |0l % 2z
|

150 ]i2al

(3) SHEAH|0| B2 QKXY M

AR FARAT7 L 712H 02 [FofAA | tht AF-E =P stoiof Fith,
gugt KOSHA GUIDE, NIOSH @ OSHA MethodE F&3lo] &lIst Ax
KOSHA GUIDE®] 93t S4&AHHo| gle 242 f713Ee] 1,2-UEEE
23, NIAHEARE AQsked, 0F, ojAlsidA, ojalsla), UASHA A, U4l
shetd, ZAZ, 2AY, Fkpies vAF R SRIE I T3 #1419 4% A
(4D, ZYAEYEO|E(FHAD, EFUulo|E(FH4D), AFTIAE(FHAN), 2 (A
), ZEHE AMEGFHALY), AW X, 74H), SAGHER), S5 24,

ol

B & o

e

) ) R |
H 24, =4 24, 84 & FEd#e feledol KOSHA GUIDEZF A=A
o= AASFAT A7 HS B9

Ao zAET wet olefst s 2

o
ZHRAPES 443 AT Bavt A B AAVAARATIIB] A9 B
Aol WoAH] ol o] Aeigrlo] ohet SIS Mk AH Aol 3
Ag AZow Srjsiel LAY AA kRN A Al Loy
2 2okE T EHPLO), X-raySl 8 £47] Ei HHEREAZ|(FTIR), S
v, dgEngoln, ANK(2013)9] A7el ofstu AR AAVAZAIBES
S

J5}e mE
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D AEA7718 AA

A 111-6-1).
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Aol A4
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(B 1lI-6-1)

R4 o HBD ~
0& "
RO zo R4 0l 81
31 Ky &
_A_||__AO
. |77 RO
m_._._n_no_l_ m__o._._
&1 Ko He | 51
zo o0 3 R KO RT
K RO o
SoBe KU
K _oldld
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Abstract

A Survey on the Designation of Working

Environment Specialized Research Institutes

Objective: This study was to review the revisions to specific related
laws, regulations and notices necessary for the designation of a
working environment specialized research Institute.

Methods: The study reviewed the operation of similar specialized
institutes in other ministries, such as the Ministry of Environment and
Ministry of Health and Welfare. And also investigated the need to
revise relevant laws and regulations and notices required for the
designation of specialized institutes.

Results: Article 128 of the Industrial Safety and Health Act provides
that in order to protect the health of workers from harmful agents in
the workplace and to promote specialized research on methods of
managing the working environment, the Minister of Labour and
Employment may designate specialized working environment research
institutes for each harmful agent and industry and provide necessary
support within the scope of the budget, and the criteria for
designation in paragraph 2 and other necessary matters shall be
determined and notified by the Minister of Labour and Employment.

We checked the regulations of five ministries and three agencies
related to professional organizations and found that each ministry has

enacted regulations through notices or decrees as mandated by the
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relevant laws.

In the United States, United Kingdom, and Germany, there are no
references to private contract research organizations in occupational
health or occupational hygiene legislation. In Japan, we were only able
to identify the following organizations: the Institute of Labor Sciences,
a public organization; the Japan Association for Work Environment
Measurement, a private organization; the Japan National Institute of
Occupational Safety and Health(an independent administrative
corporation); and the Japan Industrial Safety & Health Association.

The industries with the highest number of research projects and
epidemiological surveys requested by the Korea Safety and Health
Agency(KOSHA) are the automobile industry, semiconductor industry,
display industry, electronics industry, shipbuilding industry, steel
industry, medical service industry, rubber product manufacturing
industry, and secondary battery industry. And the top priority hazards
for research conducted by the KOSHA include nano materials and nano
particles, diesel exhaust emissions, cooking fumes, plastic plasticizers,
and tetramethylammonium hydroxide. In the context of the
epidemiologic investigations conducted by the KOSHA, benzene,
complex organic solvents, lead, crystalline silica, manganese,
dichloromethane, isopropyl alcohol, and metal working fluides were
prioritized. For physical agents, ionizing radiation, extremely low
frequency electromagnetic fields, and radiation were mainly requested.
Chemical factors that were not measured were identified as diesel
exhaust, cooking fumes, and nanoparticles.

Regarding the designation of specialized research institutes, since

other ministries delegate the designation and evaluation to their
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subordinate organizations, it is proposed that the head of the KOSHA
be designated. And considering that most universities and others were
designated as working environment research institutes in the past, it
is necessary to expand the qualifications for applications from
designated measuring institutions to general hospitals and universities.
Finally, in consideration of the regulations of other ministries, it is
necessary to establish new regulations for the composition and
operation of an evaluation committee to evaluate the designation,
performance evaluation, and cancellation of designation of a work
environment specialized research institutes.

Conclusions: In order to increase the utilization of specialized work
environment research institutes, it is proposed to establish a regulation
to suggest industries and hazardous factors that can be studied

professionally and perform related tasks.

Key words: Designation, Institution, Working Environment
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