A o SA HAE

S|

£0|0H), YW=FH2), 0|&Ti3), YAHS4), 4in|xi2), Z{#i5), =AH1)

2| &EH 2}

1)Z A0S Ol S Byt
2) MBCHStE HACYSHH
3)ZACsta ZajClst stz
4)zischsta 2ajyst stz
5)01= 0|4j4E} Cheta



=
1. 8= MXIARAUIT X SIE- Al A8, =, HStEEA
2. U B M=o HFEAE Soll LI AT AR A el E4
3. JU Hix=A| MEYe] el BY: HHHAISIHIE SEO=E
4. L Bi=H| M=o HZHEEAL BAM: MAXISHAIHE SA2=

5. 2L WA MEC] L EX HABIICYH: MR CEX} HZLES U0}
1} MY OB ARE] MEl|qe| 5| U ofgt






1.8 HXIARUIE R SE- Al M8, 2, ASHEE
(1) “®Er 27 |=0] E2fE B M= " Aot &A”

- SH=ZHEN

> (A1) st JHe| = 2 S|AL0]]l 200~3007H0|Ate] St A7} AtF¢et.

> (A212) 8 ARIEH(2} 1000) 0fl 1742 242 (200H) SIAle 47H SHaeS
HI(2t2t 200)7F HFE> SUst FATY>HO| FHIE TI5H71918t

-5H =EAHSC| Y= AI“°IIE HHZE, 7| AKX AH|(PM), 2, H
I 2> RSN =

BRI 27HEA0) TEIX| HE S NlERl s

>SHQIHI= MIEHIRIERI0] OL|D “HABE el HMA(AIMRAIL
£) " H7 IS " SO Mol 5t




<E> HMAHEEEH]) A SALAX|HE 22X = (1/3)

Argi SARARIE 2006 L1 2008 L1 2010 2012 1 2014 1 2016
] 92272 94216 106195 109511 118195 117041
_ IS EICEDIES 418 422 500 567 776 954
e AREA} 91013 93074 104701 108231 115594 114080
QA 2 ug =R} 841 716 979 688 1784 1634
7 [EFEAIR} 0 4 15 25 Y 373
] 67051 73080 78344 84889 87775 85426
_— P [SEICEDIES 119 124 141 137 151 186
Fxis|= ABE AR} 66465 72827 77865 84493 86567 84916
M= Al & uga=R} 467 129 332 241 1048 286
7 |EFE AR} 0 0 6 18 9 38
ol ] 25221 21136 27851 24622 30420 31615
SRR A RAAT, 22T 209 208 359 430 625 768
2 A} EEI 24548 20247 26836 23738 29027 29164
%ig-’-‘-” Al ¥ ga=x} 374 587 647 447 736 1348
7 [EKEALR} 0 4 9 7 32 335

2> % IS8 EME: sIEYHA =SAI=2| Q"2 E A6t A &l AlstX| =Z5tal QUC}.




<E> HAHEE=A]) &Y

SAMEXIE 22X}

(2/3)

Mo SIS 2006 1 2008 1 2010 1 2012 1 2014 1 2016 1
A 152059 137845 150667 185888 195195 177891
i AT, 227 2469 2247 2723 3397 3980 4268
;ﬂg;f A=A} 145469 120132 141923 174691 185071 168853
oAl U YRI=R} 4985 5664 5816 7668 5032 4564
7|EFEALR} 36 802 205 132 212 206
A 23327 18092 16140 13481 13643 12753
Bl P TSIV e 415 335 341 318 382 425
Sz NSEALR} 21985 16915 14972 12642 12813 11969
H=Q] oJAl U YRI=R} 913 813 799 518 428 338
7 |EFEAR} 14 29 28 3 20 21
A 97460 88328 93800 89954 86916 74282
= TSR EPTES 1099 1086 1224 1385 1477 1515
e NSEAR 92005 82547 86439 82973 81237 69418
H=H oAl U YRI=R} 4285 4558 5870 5385 4053 3117
7 |EFEAR} 71 137 267 211 149 232

2> % =71SA12] EME: ot

A =SA=2] A8




=
S

2. I WEH MELS| HEEAHS




o= HiITH| M=g SHE=AL 25}

>xL IDM & T2E2|(SEXL, SK3I0[HAS), [LHEHIH, JLFES
, TUESHA, =W B2l2, 7|El S2| AZAIAE DL, sFEIAAE 2F 30

oﬂll

N WEEA W5

1.3H20IME 271H01 AA0IM SEHETE2|7} HCHZ 0]50{XIT YA
=3

(1) Si2Ea MI=S! =elA| M0 SIER E|0f 910, AIEA0I 2|7} 2kkl= 2X
=7t7| 22 EF)0] et (it e ) S 2 =EHE MI5tAL +=dle G =28
MEo 522 Hae =220 &) wollds Hist=S ot RAX| T, 0| Fofet etet= 2 (A
=)=9 *O'Oll—f ArES SHSHAHL M7} E= tHMEE S HAl S 22X 22| E ot AKX Tt

o) =HE & o= (M8=2¢, M10=2e)0f 2lof =tst=& & 4/AoHA| BOtE &.



(2|) illiii’é' 1{I‘_LT'JKI “deid|SE(FHHESA)” of cigt &I 710 MCHE Bk

25H= BX

_AFOLR H A O| J}AF LB X Q| L§ 20| &t}
n|E8tn 27HE el Ba|7} 0|Sot0] 2IHH

ﬂJ_
FOcn
0x |
ojn
<0
SN

o=
=
-2|= SetE s L A EMO "SEHRY, "7|EH[ T2 222 SES LT B
= =ME =7t7F ol 2otA| Xg =>2018.12.27L0] 7H7EE MUATEAHE ohA|7t U=
T A OPM B2 (2018.12.27E 0| &) NEE AAHOHNM B 248 (2018.12.27L 0| =)
LHOHEH HI41E M1 0N 2tSit=d & slst= 82 201849 123 272 W& E M4PAIEHHU N =
ef=et HHE M39LZHM1etol Met'tiatstast=a" J/H0I"EBIY S 0IRE ststS 82 HE L &
= 2ot HU Nisote Ate 22UM8EHANEE FES US| Flolde LELSESE2 AL
Hdot== 0 U2 1IEH28lide =Sk & SAIE 2= olU2H, stsr=22 B &
HAH SUS ALEHNE e A Ue U %’%’Eé’ dIZMotbete:  A8ds == =
stsr=dz N UELSFEE0| dotle A= M2 == UHMEFEU UHMeg=E2 )l MHot== of AL
oll= AXMEC AEHEEE HXO0ILIE = JATHD
ot ANECZ "IHHIL"SEH0 (et EEE =2 0l HEE MAHHOY SAH="DVESRE 22 AL
JHoll &0 BHKl 220t IDI [[H—rOﬂ stetE2d 28 AN BEIA HHBEY UAS=SHE &=
S22 "ISEHIL"SE et 22 E =40 HH e A2 2 2 ESE WA UA2H, “ALS
SIGHAT &0 UARLLE. A E 20l0tols S 2S01"SHHILSE 02t

StEE O AL UHHA etst=Z2 0 tHold= JIg =
O A0 AXIAH &0 [ = A R 0lA =t
o

st=ddcle & JUA & UL Sol =z B2



(3) =2l welEA (IARC Group1 S)0j CH8H 22| S2xj

-2etEd (IARC Group1 S)0il CHEt Z71F 21 22|LIR0] g15.
-SIEEEITIE M10=E: “Alge] HZ EE= #-30]| &Zst blshE el 247} UACk 21
dkl= 42 " S0I21a1 25517 eigk|a 4a, EelEEiof Ciet Hakst o] 818.

JEH0 e HE), s 8 "A:HFE ) MI3L, EXH 112508 HSSEESEH Ha Holf el
A= "RIISEE 1138, =357 238, & & 227 175, JtA &t 227 155, ofJ
et Rol=& 128, SclH A 28, 28 75, S 19087)

- PIE H A0 = SAIFQ] HelSE S0l Cist 730 2|0 815 M2ARM=
EX| “SEaISICISE” 220 g2k 9S.

—_—

(4) EetEElof Ciet EMAA|, S2iAAI2] 0iE

U BEHREAOIM AHOR S MR EAS 51X 2ot Q0| F7HHOI BB £ A
A A% OfzH0] BR3



- SEtEEnale| BN

1. 318 EE ATy, SSEaYIY: FollstslEds Alabl 5iH X2 (4
), solistetEaoll Cist S, Mzl, CHAIES SN S0l 815

2. LA HB 0| 3E “FollsisiEa” 2| 31 M= Sl Sisis
22| AlZalEfo| mi2} SCiEZsH0lE. Sixl AlZSel “eelEa” 0] 22|k
0{0} &l.

LI QIME HHOA 22|52l SEHMEHAIZ(MSDS) | &,& 2
0| 2%t

4.7 X2 2 EetEE0] Cist Allv| A0{0F &.

5.2 = M=, TeleA} SEtEd dEE H3siX| piE 3<(0l: 3
HESEE ), 771 LIMA SEEa0] Ciet dEEAE olof

6. Z UMM 2istEE 2] HHoll g0l CiEt LcSAHE2] LS HEHOFEL




z

HAHAEY, B2
) LERO| Zteidiztol SIsIR0lS sHZsHX| 2at

2. “BHRMRIOLIZIE” off o|8t MRIolMEIZI/a| (R}

HHEE|CHE, HEZ=AL

—_ . N m
o_wo 24 IH 30
- o H__._____ o__._._ h
10 = — — KRl
o o = <
K K Kl o0 THI AN
._A_ﬁ l_l_ - gl 2
< S R0
U oA =
_|_|_ __e__ - | w _x__.
Ho H Ui ol 9ol
Hor Rl o
4 oju > ol
5 M =gl g O
MM o R
< M % o
L& 8T RO
I_I._| —_— — ._A__l K
< oo
o T L= T0 J[
o = R .
m_._._ M ﬂ_nﬁ |_M_| O._Lo
Lo X U —~ =
m X2 EGK
o 22 R
K K O e
Y om <o oo
DN KO ol
w B TS
g alis:
™ - el _._.___._._ N (.._AIL
g0 X R_pT=
= - R moH_ NN
0 <F " pudly o
ol H < T KM — &1
Rl K mH 530 olJ KT
tu  OF m; oF R -
= M MHSmd
oF X K oxyan ﬂ___
-~ 7 =W @l
._.mO . &1 L_|_|._ <K — KO
KIr i m0 — _|_|x__.
o= =10 T m
N %0™ o fir o OF D g1
mH_ 10 |.|O ﬂ.AH —~ W@H_
ST o Hm.__.__o:_lé.,ﬂ_.
R B R

A

ULt O] ZA
HEAR HA <
Zof clst o

al
or
=
| -

Lt
[ |
]
A [

2o A A

o= O ArZH o
Q| F7]

g 87t =70 X0l MFRE
&

(e
M= =0 ofL| 2l MK
O|7}E BS}C}. &=

¢lo] 9

4

N

~
O

L)

K

x
|
Al

—r

i .
<1 T gr
i H{1 ©°

oo M~

i
A



(3) “HAg2|chY” 2l 71 2 =

o= HF Z 0| SPH AN USHE) S0 3 7ol 2 mriBe|tj e 8a e, 22
BI2(Cisio| PR 2 ERES AR 90| 9LE 7| B0l M $1T0| 1~28]0| BEO R XP
Breisl 2lsjRololLt /8 F S Cfsh HHolD UHHe =20 5X| 2811 Ut A

7t ULt

o] J|gAlE 2 StnMAIFHAEE X|7|=c} O 0]& 2HF LS
ol SH= AlRiolMmZiial MR HEX| S8tal ULt

> e M= mE2o BEEHA=R= ’.“_“P:.* A2 == 0] H2 &l

o =
= | O =
AL A4S E2 0" s GEAHEALE| 22 0H FUHE o 0 UL



3. UM (sl A atHHxIHZAEE|O| EMF

(1) &t M%.*é*% 0] JH A}LHo}J“I1I(3OO°| Ol AIRdA) 2 Z27H=0}, B (Lt
2 S)2 HES | 2= A AldAIS2| HEelv} aiztat.

(2) BEZMRACIHEAB o= HHAM SHYIAE H2ISIES Elof JYSL}, A
“SHYRIAIS] MOIOIHEATBIHZAIE B 18 => HAAIIAIT} KU 5t
o= AR, Bgalio= 28k |0 37} ot &

M =3XS2 0|5 S0] == 30l S+44, QAR K| X5t

(3) AIHA= st HHOIAH"“ 2zt H|IZXIE"=E Y Hiulg.
(4) IHEE MHATBAHOME AIAIAF2| HAZSEMII = H0] &

Z=0i| CHEH X 7|0l 5F8HMO| 813, Hxlo] ASM0| 0{M AlR
20121517} £l x| 25

14 ¥ [0

o
o2t
_.>_
112
2



(5) JHYE ARIORHEIZAY (2019.12.27) OlA] “2IH0| X - HAXKIS 234
Of SH= Tho| HIE Bl S 2 S 2200 IHIA00AM HH A
Aot RMO| XIY- KB B2 = 20| X|el- a7 SE FA2M CHSYE
o= M5ts WAS SYSIYSLY F40| STjEio == YHALRIF0| CfE
oI Zk517} E|X| R AL US

(6) THHE ARIOMHMIB A (2019.12.27) 0flA] “AHLHES 2| U S0Ixte]”
20| 3t

WS 3R Zef0] Y5 =35,

Al
}E a1 hH(287:1 2h) o [l}E} sl7l& &
10l Froliot7iL} flgist 2

I°‘°EW A== SX] 582

ALl E2E 2005t ZIlE =

“AlHLl=a =X & s01&te]”
=-H-7lIEF2 ME, =2
OFOFOHZ &= M= 0|7'||—| Zol=
2N N =S| M= oo

-_l-o'l' —
H27t Helholx] (25> 1 2| FHEHSe

ch

Ol _

=hy
TE

=t
E
| &

a
4o°;3'2




ok

A 21 II10]| st 75

S zk2|doto CHst M=ol Z7p7|2n
2 2 (HSY 25 N

o
10

ol joi  HJ
[E
H
2
[k

]

o I'E
E

. MSDS?| 74M

. 3fStEZIE Oz xRS Hol O

. H7120] CHst 271 2|

. llrRtaloll st 2RO BalQt LIS

AbRIEHE Ato{EIZipla|Z = 2N

. H=5 Oj80| ER0olLl.

HNAlE &H]| 327t ER6tL.



3. B HHEH HELIS| @201 BA:
e HARYAINE Shlo=

; p.Y
~
- . )

A~

o b
s



otz MAMHIE A SISiEE & SiE:
(1)IARC Group12i2tE&l0| CiE =E
(2) WS RHMIL, SIStSE S NAE2E AR



Ot MXAHOA HHHUFEFO| 8 SES(2013~2017) 1t 2B HEHO|
TE HHUBTSTUHYESES TOUAM SHLIRI|(IARC) HUSE Hlul
(SHl:7H =)
MHorHH AY | ob= XY T A of A of= 8t N| | = of| A
XM E| ~ [ | ~ L4
s | S| T 4 2013- 20,1<7"E0" _ 2013- 2031=7._501| _
SeiSASH HAVASWO| HBE  AUBAXHo| HLE
(mHAAT7| | (TARC) S - = == ax= x
3 IARC) HEObS XI g=ES =235 30N =235 30N
= Se=ES (Z1907)S0] A AAR7|BIARC)  2H| AT 7|ZHIARC)
NUABYE  worew Yo g
SEENETE! SSEREE!
IARC 85T 858 4, BFT 85T .
Group CH&E | CHAtOF | © CHaE CHafor | ©
1 1
1 132 19 18 2 20 15 0 15
2A 87 10 8 2 10 3 0 3
2B 303 29 27 3 30 16 1 17
3 505 30 27 2 29 22 0 22
= 1027 88 80 9 89 56 1 57




1
2
o
o

SQwWo~Nouh~wWNRERO

1
0
1
0
:

M
>

N o b
F>

|2t et =(EM)
H2.00|3})

02 ol ot 02 & M
r> ot Ho r>- lot
{5 40 C fot 4y

> fo
b ;

A~

>
ot
-
|m
i

r

el L]
=

_

r

2 fo Wi T Bt
M k> iy |> Ohu

[El lg_l-

3 4>

for k>

>

tt

o
<2
=

Al 2070 2 (W=HIAY 261)
(K& MAFALY RIS 74 =K

S D
=8 SEEE

MHo

151591

Oft
rot
N



B 0] XM 1} HIZ M= M HIHE

gixo| MxpAgio] EiehEa! (IARC Group1)
oy E 2

SMZZ

8HE

13-2EIC| ¢

LZ sfetE

MH S SIREH

2tA (FEH MY, 32| A EHIZ0|E)
A= 67t AE oet=

EEUHS|E
ZEII|X| CHEYSS Etota SEt
==l

EH1 I

Hl& S 3 270=kehE 3 eRA
HZEE 3 2-FHA|

7lEs A 1 3ietE

geiH|e A Str=E

E 2|22 20|83l (Trichloroethylene)
At1of| £l 3l (Ethylene oxide)

SuE =

SE[ZS3Z00|E
12-C|IE2E2= 20Ot

Hrol=ZI(IARC Group1) (x12: =g A= MK} 2 DB 2013-2017)
st Ui Aixiz=edo| wetEE! (IARC Group1)

SYYIT
16935
418
20224
153
11758
6
11703
4779
3971
149
4
115
1525
237
799
4
3480
567
2
6

|:|||_-"E.P20I

2 (B8H|, 4, 22| 2 EH[EIO0|E)

|

N nu b 2 ox nlru Oh

Mo o
pas,
0

Bl

H(PAH, ZEIEO|X|, X=0f| &)

3 F7|ziek= A R
XA

p =
of

X E E E g H
%

rA
=
0

2
Hu

!

m <2
um

=

22202

&3 uiss

904
18
629
652
2557
418
992
12
15
1426

25
10
14

129



IAR
C

G1

G1

G2A

G2B

G3

sk FXHM (BT Hl=g] ZEDollA £l 5141(2013~2017) S0t HEASKF0IM SHIRtHT
7|2IARC) HeISEE S0l i IE8 U= SEE

sBI|E

NI
A 02
\

S

0o 9 b
fr o 2
o &

0
A
min

=|CH=3#zt0|
slZ7I=2
10%0] &2l

&S
Z|CHEZ3E2X0(5]
ZI|ES Y=
X =

===

N
MY 0
£y
o

oL ok b
Mo

N
AN 02
N

S

Mroo 2 rr oo 2
Mo
[k}
mo & i

0T g b

H
A
min

HeSE(3d)

-E2|SE20|ER(TCE): M22|21(SLFE, PCBRE, MAIRE S| 2d), PDPIHOIA = 3, UiTH FE2| SMT
2}l

-erejojlgldl: 233

-=257 8% AR, SEEN|, HEXIEREIS S MCTS3

-al27): HUNY(BHZLE), SEFEME 2 - AHH3SH

-EHE (M= Mg

-SE20EHI(HY ALS - BI0IE ), 1,3F2EICIA(XSXFZ ALS), ECIEE20EIH(SLA, MXIF S, PCBEE
Soll MESdalel), EFLISIE(MAIFS, elz|=2r|8, E53d SoM ZE2HI5|E), LIE selE(E8, 88),
Q20| H setE(HEA HxZYo| 2F0l50 CIOIFHLAESHel)), 7I=EE 2, 671 AF(SH, ael2H0]m,
f0|HSE, MIIS|2, SE J). SHRIISR(HARE, HIEAHFE CNCIIS, HIEAFE MCTII3), MeinL(SE3d,
HI=H SH|SHS Y JIASH, d2|ZHolH, U=H A2 IIAZH, E53d, B - 1Y, 88, =8 3),
EY=(™XI17], F EH), 1,2-CIE22ZEE(HT])

-t ER(HAIFE MA, 71A7ISM), HE220|E(HMXIFF, ME) SOICt =|CH S™2X0] 7|EX|2] 10%S
HE Sdaeln Rollixl= 2E|(ME, ALS), 2|20 E(HIEH| wire saw), HSIHIEHI(I[A7IS/MH) S

-1-BEERZ2F(HIZH MELY), © 2 3 PIEeE (I [MA #HAR], S8 =X, SEHES H 54, Z82),
JYE 2 1 sfetE(Hilzda) 33

AIZ2EAR=(204), Bi=H| SEIE, 0|2Z2EUIS (WA 7|ERXT |2 SMTE), Hetea(232{H)



e HETAME oA £ 5L1(2013~2017)H SOt SHEAFIH0IM SHIHT7[2HIARC) et
SEE S0M s |8 9= S8E -111P

IAR

c(c) FBIE wolEE (Z2H)
gy Eoiazzol
SIBVIEE HE M3l (ZHA, MY)(CMC/MMBEL 3H)
BXI=
FchE3zLo]
G1 37I=7|of
IR &3 S2ISR(LeLS, Y/S2Y, WEMLASY, BEH MCTIIS, WA SUMY §), S218220
EiE EIZI(TCE MIE, MEIZER, HEE R SMT 2f2l), HIX 2 1 27|32 (Sh=A| M)
gy EHEZoOl
oiZ7I=2l EEUTI3|=(LED chip), Atstr4 (AM2IZ0]H Rod Mounting, BIE AR EMY), EAEHSIA,
10%0| 421 EXE ZLIITRH=HAXY), SUEZ(E2|MZR), SHIISRHIEH £Z FEMZ)
gy ECH&EHzIOl

A SABVIEUIRA oisimzian (M= A C/OZAL MM, A, CIHEESOIS (ME/ & Ha)) S
53 BYE
E|ChEFz01

G2 3&&7I=710

B KA SY= 1-BE2R T2 Z(HMAISE, HIC), HIEEISI0|S2FHUITH| UXE), ASIA (RIS, HE,
=2E 22U (XX, BE) S
Z|CHEAZL0]
27|1=9]

O|AZRHOITAS (M F| M M2|/HAIZ AM(CU)/ARIS/DAPIIE, HX} HZAIZL/ME),
@ %oy azE ==

oll(FxIOI4Y), Datstea(BER XE), ASEEX(BEH ALY, 5896, S9713), 38371

[ R —— - ol e B o N =W [ N G- —



e L MAMHEIEN MZE)e| ol =2 E7MAE =4 N UREFZA=
(2013~2017)& THLZ2"S EH TAMHOM =HFH7[FARC)H A Tt
Groupl HRA=ES0| &7 |=EO RS2 s 2 SHEL A=, 0l E¥F=2
o 8% 518k Olot2til diiA S{EL|0jAM = 2te|d oy FtZTALS SHM &
=2l FHAHUEZYA LE7(|HE TS, O 2¥ =255 =077

CHA = OpEe 2R 7F AL,
A

o LLok oh= O] AL (H =N M= St=2 "HEAUEAEOA 3= 2
S58Ud=2"e gAd0 A= =20 HoiMZT 57|85 =235k
(airmonitoring) & S-dotd A= O], =2 0|= =20t =M 7[FHIARC) O A &t

S| Xofd EHA| MSDSE & (16" A 2t 85 )
AMBECHHE AR A8 HEAESHUS=E" S THefotJ
A ad AL FEOISLIH XTI O 2] 1 Ol L [l AE= 1 — =|=L =




4. U BT A M=212] AZJSEAL E
& MRllslE IS S&e=E

® JW o



S OlIA HIZAIMI=SI0)A Edst 2SO0 B, 225X
SEH0ll 2ol SIFHEEoR FYE Al 24:

Suy, Quel ook BIE, Bl Kot S

IR, 2 AN BHAH EA AL [PA, OF24I(0I2 ), TAT, DASHA A,
A DLIOL EEXHIGICE, Ml LAY, HIFRILAS, 2HED K| Z,
=, TCE(ANSHO 2 3ll), ROIR M, HlA, AASIOHEIR, 014 OLKIE 4,
SHEIE, SAOIS OIS, CH s Erotah, 2 HED IR, H,
JIEF MAIS A U MAKIEZHOIAA SE, PR, OFAIE, ACF, B214,
L BIZ2IZ, NS AIOIS, OFKIE, AL, S201, T8, 2540
Elalj, |EI

HEANE, H=, AdlS, 2- [HIEAIOHEF%([HI =), THAH,
Eel=22 =, AELE SYHE, LIEZUE, JIE=tst=

ﬂJﬁ

12 R 1
<
L
> =
gm

[HI
Ql
>
[l
Olﬂ



Sk TALMHITX| 8- AeiXlsl 818

HMEMMZEY o= =2 st A (YA OIM T

S>EHHNIAM =t=tSE| =& 27212 LHEXHsH:
- X AR 9AH

_AIA'loxIEAII'g 9
Al c-'*l 27-'

-t=E0|E 22
M S
staieiwlol ool ARl T AIMRXIRSERI0] THY BE.

[

SUEHHEONM T2 HHAM =SXHSOll CHH XH5H 0L CH
JNE



gkt HIEH| MIZS AMeiAsH JHR 2 M: serzzo oa sreixisy 71

SIS

Mai7H (71F)

L

A =Xl
(A ERX|=E)

00 UNIZ AT MSS HH7[%IsH 0ISSICIE S

SILHE HEEtO) Qs

gHALO|| 0| 112{Z!

T2432_%} s1X[2| 3=
Ak

O — (Y O R E RS o
o o = = = I (=)

o1 8 Folaty i S S, S0 B0l S0 B ueos_mstol oiat me) 2y
ClAmoos oy E2)0 S0l KSR} W3 A HHE o 8 Y00

SRUSLZZ) 2 sosi= B0IM IAE B
= S3elol Y3 YA S Saejel Y3 Y2 $, A4ES Y0 EEHIA ) e ezl os
o olE=(20L) IPHE P Eojmals oE(@ano| (21 2-SSUIETHA 2=
(RLER) 20| RIREOR ElojS2tS =e
M 4
el SSIHFOIM HH| HHS B2 Y30 W T242_51% SiXIS TSAS

=TT T
UNE m8F WEO|SE 1Gr UMM HUE RHF Mulo| AR
purgeztel 0l OIS XZS| purgeXS S SIEIE AZHxiol T261_Sok2atsia
("3 FhAAd,
S{AIOH K XE S{AFOH _ _ o e
S aTie Srei ma B BEHI0 HAMS HESHE Se) BMOIA TI10_9%0IEHRIEE, 24
ety SAAotE HANOS B2 0lAl5t0] B0 F0f 2 L Ax)) 25 X 3=8HY

i B — |

AR2El =FEE STS#10(RinseZH|)0lIA{ ASE-8L

HI=2| Rinse =]

(A=)

Mso090X120 H=2| Rinse ==, EMLLE|A H|
0|72 A4ES SIS 2HI510{ &H|H| FI| BE=
=, H|0|ZHE U2i== ™M H|0|Z{LY O}l Zt

EXR




HIE R A=A MR 7R BAL: samzio) o2 seixysy 713

aH7HL (71E)

0
0
02

gE‘?‘AI?_I'o" = s s | HiSe = Ok=>x = = =
o e 2 OFZF IR IZI0 E2THOIM 22 HCID D11 T3120_YS SIXIR, S8,
UM EE Raym oS £ R|ED

OiE line0ilA| O EEWT0| HMBSHAIS onAl

ZeiT 0| A 7|1 offAI{OF BILE ZAl ZOJA O

ats 0f £ZIMOE HAETYT | Gl
oF at !

J680_SHEt7LA 0| |t BIE]

T —
o

AIS 8] 1327](50)= &H| =& &8l &= _
}::HIII) 23l, ™Md| = Al2lr] Lje] 7128 =l RESINO| & T260_CHHE 2= 5% StA
T 1T

T

| &
BISLH MOIA| 21371 QOIM MEIA| QIME OkX|
1, OpAS BHS S179151A MIBKS %S 22

5 SH= DHOIM =5

o = T222_3}stslM4% (5 E,
= Z}= o{7) 2= 354

HIZUE 0|SUS MEIZUR| SIS Mish| Fiol HHS0l Tk
S 0} BEo| URES MASE = Ciato] S317l T500_S2U4 Hay
2 ~E Z0l
= — - - - Sl 01 S| AL o/ (OF=
atel sorZ s stelsict 20| ofsH 9lst 12927 sERS TH(SS




o

g)e

X
A
08
ol
gl
1x
b
IQ
=
éll

“TLHe| TXIAH (HEEA] A
(2008~2017) ¥A|XlI= EMZA 1}

s IS A=Y stEAM (REHA) | ArAXHSH B4l /ol 2=
oA g5Ede =28 2749 FFANFANA FaFG 97, ALK
X]E_—’FZ“” 974 /\]64/\] 27 ij%%o]% sz’ /\gﬁx‘ro]j

Az A4 fA RS o] TP BRI,

o H T AYSL WEA AxPel F2 FHAAELLA) =54 S
o osir == Aoty

0] HdEil= HITHIM=R0IM F2 RIS SAHS0] AolE &l S
= B0 U0, skAIE2] MsHoSCH0] Al=El= 501-’5--7'- UL



5. [U| B A M=ERS| SAt HA2E]
CH3Y: TIXHMY] I SAL AZ3E S0k
ALY QIMEARAE| HHI A2 E£F

% ofgt

03] J (
g
y 2. o A
‘- ‘.‘ ‘

A~



B2 FXHMRO| EX} HE Wol

M=) oM MM AAR| A 52| ERY

Hxgl) o] MorMis HEa|MA| JE uf WEr

Hxgl)e] dgoiv a2 el = Wol

M=) 353
M=)

ol
AW YI|P o =

(—]
—

! ofgt

A
ﬂ

“ol_l'xl;l

1. git= HXHAME(HIEA
2. 8= AR (A
3. = FAILAY (U
4. gh=3 FAILAR (U
5. 8= ALY (A



8t A9 IS B WOl
1. 2= MY (HIEAIAIZELD) of|A At OIREHRR|AA| =52 ERY

SAHMA"F

g JUES|

= XA RS M Z) A

o)

Ut
X0

gl
@.__._
s}
J
ol
T1

%0
)

Ry

Bl

clHlE 23t
O“METM L HHEE M

=1
Rl
Ok

ol

2

Ol A 3t

&

P
P

i

oJ
Rl

4

(7D =51

X0

Al
of

ol

111
o0
ol

b

Ol A &

&

14
oJ

(Lh =201

N2 E2:d

=
=

P EH 22 J AT

AAHIMEHAACINATEE ERH

(0]
)

Al

o1

E'.

F

o1 X
= o

At
o

F

) 22

4

(

Hgo EoX

(0]
)

e EAH 22| T2 )"

ages)

I_“

<)
wal}

HAMER

7h At

X0

o me

&

X0

gl

ol
0}

oll

o
=

=UA =R 2 XHE 2

et

(5)



NO L -+ & jof
a___.,__/r__miw@ i
KO O L ELL
B3l =3 10 2 T E Mgy
—_ K H |_A._WII=__=_._ﬂo“_
RX N ® L
R nzr s
~ <5< R0gn o KK R RIT
ir o o 'L 5
_ Al T ofr o7 A ek
Gﬂ.ﬂom_wﬁl g1 02 A ,_n__u_ewupl
O O ﬂuxﬂﬂjmoo_.#utﬂ
YR HI0T oF [ &’
=
Krd T
-._Alo Nuﬂ_ |NrH_ Ho _nL“_uu.m ._M.o oK<
0 =3 1L ol Ea Ty
hd . ml S o FINS o 2%
il __ B0 H na DmoE 3
oF K° oF
—_— 2 s K0 ny i flmazl
of|l ™E o iy ne
a i A ol
_x__. il _u__ =|mn N =
Rk 0 T Tl @il
:I ol KY o 10 mﬂo_u_.H_log_._
— = mmn_fo w_eﬂ_ z iz
Y ~ =T |earx. ozl
=L <™ “mml (2.8 rors
— _/JILI mOu_m”_”__.._|_|_._./ 0 :
1] K- ol Ang S1 - BI% PR
P A U
=1 | I — >
: : : & 1 oH
ol 3 %0 U
e i . e e
K Al B oyl
- E 5o gruws
ol < o S 50
gl g o 42 i
- X oy 3
<l oK m.____ = oF m_rﬁol_%é
= UF En Shc
—p— mfu = o TWL
= - T o ke =i
S o fof e T
—~ |_AH.A - o Yt
N - Rr of %00,
ME _._._u_"_E |_./I .__A._.Mﬁl_n__l E%Q_o._o._
_A.._ Il O N T i 5 <
bl ~= 1) _/_._._LA ._.mﬂ_”___._u
3 5 = L ptEE
== ~ i o5
_—A —_— Iq_/l._u |L\U”__M||_u
: — DI0F L anoj
[ 2% £ I
i N 5 B ool o
Z| sw® Ly ZER
ol T K ofn & T
=)| mUHorIZo a2 =i
= ®Hno od =g
= 10 fn i Al e
Rl miss ik
I L ol il R
e Njodlo DT Eax
] 2o R 2 TR
I 0 20 R 7081 %
._..Alm_u o4 ol
i =
=2, o R
3.1 5
5150 Rl
ol 3
=) ST 5
<A i
K 3 = m.u...ﬁ
"~ %W%
OIE e
2K o
Ry
KM-mo




iig?i X (VA =)o MORMEZER|HA HE] )
H

(1) 8= A&k (HIEA] M=) o MO Al2] HE]

MALTEALLHE 40 SN HLUHAZ Qo) LHAHHLE 0] FRljeh X AT A
UM AL AU E AL N A S = HAAFAN HLtargo| e ALs THAZ|=
ge = THE|O{OF otCt. =>4 L0 Q7= Sl etbfH

(2) B FXIAR (HIEAIFIZER]) 2| MRIOIMBIHBA|H|AIS] e
R 2 7HE Q1 K AOI M AFQIOHH 1 A BRI K| A 4Bl
ST S QUHEO T AQIOM B AT K A PX



M
o

2

=
S

=
o

1

d

-
(@)

L Az 9]

-
o
—

Of SLH

12 FARAR] (WHEN| HZR) o] MO HTA| T2 1M 1

ol

(1) 91N =7 Risk Assessment)

7b) SEEE HHelldEIl

Al =M™ I7H(Hazard Exposure Assessment)2| &2 7

O ZHAZ fe 2 LIH
-Job Exposure Matrix@ 70| =

=2 T8 Al ?l&d 87t
=

S
S AADDD 9

F

=

—_
o

J

L) sfelEdle| 1A EE}

3.
3
ey

_J_l

3l

ol

o

il

oF

ol

o

_J_l

3 O

rro AU

T

gl =

0F

= 00

A

gr 0l

ol X K
M+ O D wo
SIIEURSY
70 _;_n, K oJ

EOM%__@T.%@_.Z_E
= Ky - 30 5 3 30
5T A H @oww%w
= M2y 5 30 g =0 =0
5 Howrr = oo
100 = i6r wor U0 o 0 B0
mw 3 o7 8 o0 H U RN
N

<
*



(2) gz
7 I)?-IEIQF_FEI

(Fh AIEE HA0IA egols It

o]
x4 & &I A o:|o+_7lc_MJ_+O Mowcrg o| &

L

MJ
m
9
o
X
>
0
x
_>,j
IJ
>
=
A4
oin
10
19
oL
lo
%
o
rol
[

(LH 2 E0U A ot==8MES IR

HAEMSF=IIote=dHd ==skS8 I—E—

(CH Ux=&22 JHe

[ ALt EA P[] &= st

LA ZHE MAFLZ &2

HE HAECZ lZE = UAES

A2 SOl Wier ol s

=0l M _2E[010F

M AHE Ot

ol OF



L} fl5l elAIA=(Risk Communication) i} 6§ ulol
O |4 oA MAMRESH XA FZSHC B
(LH 3l ==sAt2 XIF9AES &0 2&
(CHh BEHU=
(2h) 2 atEot
(OH 8H&, NISX A 2ot
@ AAOIEBHY JHHLO 2 I} SR E QI =T12 0 BAl B0k & H)

« “SFRMRYOITIHHE” JHM Uik
1 SASAXH, AT(ES, Yub), BAZE| (YR SOM HOJLEM 2t AFREre| MEHQI of
otn, fIsi=ZE ot lsli=tAo cist 7HMCi*i = OfzsHofgt.o 2t AL EX|sfZdAlcz MAHMHMZZT
2 op2
2. MOl ME . HABAXH, HE(E
AL ZHO A A EE QI 7| M HiotS M|
3. L EXIE0| O|HHIY: AT £
CHEEPIFPIES
(A) KIAIS 81 B2 5
(OH 2 HIEQ A& s 23t

%, Uy, AP (HY)R S X|7|= Ho| Ix|= 20| ofLfat, zt
EE AE>ITE LS )M (0|2 OSHAA )



4. 8= TR (BT A MI=L) 2| S CSat
(1) =Rl MiERle] M S SM J1a LS SYEY S0l (St

- SEEE BA G setEE S F7] SE250| AR RERIX REF HH"'-HI*E“ T80] =
. E S2A |5’4A1 AYKX 2ot AO0| ERoHH, So| =i

o %i de= FUAZE = U A[2H-HO -_rLHIE|010F ofCt.

2 M| o A 9|—|—E|O'| Me/2~2/1H7|/00E s2 Me|7t 2t

10
ox

k40
o M
0
20
2
MHI
L?_I-
IS
o>
o

SE 0| 2t X EIEI(HOIE oLt

In
2
R

ez

0%

rot
i
12
un o
©
o
-III
rto

ko 1o

| MSDS(Material Safety Data Sheets)0f| [t2} Q1N S8 &

- Bt N YO M= 4 et EEE off L
A I_|E1%|(TDS, ICP-MS, GC-FIDS)2 At QUL 0|
=]

X 0|5t 2| E ¢
DUEHE A|AESD

17 HIAAIO] QUKL BB s}7| Sst &H| 9 Jjol B3 &7} 27E
L 51 500 10Utk Of6f BEE B8 £YUs|n U EV ALD 2 ALE BB Cfst 417 5
SIS TS0 2T FH7} WA AMOR BEtEDh



Dry Chemical 2% A|2H]|
MM
L N — To T Berkibes To Atmosphere To Atmosphere
-2t SO ALEE 7Al7IAE2] % HiinppRnate andior o £
guisioz X G BAlzl = oK N - 1
Scrubber0| M| EAtAIZL 2, 7IHSS U7 e ; it
S22 H{EA[ZIC |
ot ;
‘.T'.

%611 §-|'-cz||-7|AOI-§;S|H:I;|1(CVD) 9{' %él'El_l-iZ” [or — 1 \ Fume Exhaust\*—OR_ =— -—0
%:l rﬁ% Ar%ol-f %E—l'ED" IOI-I:”%% _g_ T Cabinet Ventilation D rk h
H S L El= ZEE Q3|71A 4l S| & (Plastic or meta, usually & i)
MESS SEHESE M A2l = U= / [ Air Flow Control Damper House  |l| Purge Panel
AHIE izl —_ MNitrogen Purge Vent Lines
*I— [ | EOI ‘é Ol'EI'. T_,,.cab]net ‘!‘Ta Remote an{g;m “' v Engess !
;| Aiflow 1 4 346 Stainless Stpent
Gas 1| ! | Indicator : . Purge
OIS BHOI ABEIE 24T [o) JIAS 2 a4 r T oeuomnn LD
4 trol Manifold oreline
Ab7| O2lof| LIEFH HEQF 2H0| Gas Dellvery 1Rl Hepd o | (ogr! Mool T
SystemL{ 0| A Z-dfet = %l_ LeakOf| CHH| | peee 112 Equipment 0
ol-O:I MSDSO‘” [[l-E_l-A‘I OI_IX-” H O'I%Xl Ol EE ‘\\\\Pressureﬁegulalor Ecmﬁ;r?:s
612 AA|ZH BLIEH 50{0} j, 7] 5 | ek Iy e ||| ST
L Y Excess Flow Valve ’
O HiEEkl= 7IME CH7|2tE X2 0f| A = [E ™~ Restrictive Orifice _— Demister o
= UG; |0G Cylinder Vaive Bod ~ Coalescing
BL{E{Yo| 2 FEIC}. RE R | omram g * : e
E S | E=-«t— Air Intake Louvers :M__ < Nitrogen
P F— Purge

Vacuum Pump



S AN “2StEE SSHA
OlIM E&oloFet 971X| AlEtE

® E&2| (Trolley): A O|Z & ALO|Q| RE A|MZ 3I5tER S OHN

StA 28tStD eI &2 WX|5= A

@ 2}t X{F B3 (Chemical storage tank): 3|t 22 £t

® get B3 M g392| ulj7] £=(Exhaust hood of ch emical

storage tank): Z 4l oIK S =2 WX[sH7| 8l o2 2F

H 2 7 H[ R Of| A 24 *|7* S 77| BN 57|18 F=ot7| f8l X%

MO Z AME L= 7| A|AHL

@ Floj& E(Chemical room): #|0|Z £22 A O|Z &3, S22 B4
2B 52 BN, 3tet f=0 Chiet & #H

® Y A|AB(Pumping system): s}sHE X

II-)t|

® mo|= 2}el(Pipe line): 3}t ExS & 5

ol= z2}¢2l otMZ 2|8l VMB(valve manual box)7| Qi = 8iE = AX|

X| @fotofF 2t

@ VMB(VaIve manual box): Zt S & X0l ZHEX|o| X0

otet AEZ Lot 0| 5517 TIOF PN

® EZ2M2A =3 (Process tool): 0|0 S2|d, ZEYXAE ZE
o ZEMNA RS 2RO Q5] MEHE | %IOIlL =373 MY

(Chamber)oiw slst=4o| O] M4 —1‘— U0l fEES =0[7| ¢t 4

A7t 0= 06{0F 2.

O) HH7I/HII1-E(P|peI|ne of exhaust/drain): 28 x| H 0|59

HHZ s Me2|& E= YA ME 3= O|F P'— o AHE=.

oz
|0
Hu

o
N
rir
]

Load port of (D Process Tool b

— —— ,’f "'\-\Y / )
Load port of (1 \-] y. \,‘
D e

Pl % '
waferout / Power: afraid of the water

of wafer In
o

relative position With " Plastic: afraid of heat, aging, pinche
~Bther systems Metal: afraid of corrosion, will be

.
+Elbow, Connection, (

__a__ VMB * _Panel, Fixed, Box, Valve,

conductive
Chemicals: afraid of poisoning,

Leak,Double Layer j
" S corrosion

Protection, Indicators

Sub-FAB
Pipeline: Chemical Room
Size Leak Sensors and
Flow
Velocity of flow /Exhaust System
Withstand
Pressureloss c'“DBUOth
Type )
Heat-resistant
Corrosion
Treatment ([;) F{ Tank H -
System Fixed of »
support, /1 [ 1 ]

/ \ Process Building

Supply Power Source of Air type

Interdiction Valve



xl— |_| m_u —_ @ O|__||
ol M ;K FNTI]
<N ==

n = - K i —
M- Iz Q jor < O-
~N ~ .__“,uﬁ_ grr ujo kT
Ul o0 2 wmx K
Rl z R iy W
— — KN
=T ) = 1jo
Al el &) 27 01 T
S TR

- N

i K ._A_.“_ oy o wmru_u
ol ol 2 ORI
= = RN H__l
—~ ol 2 M
ol =3 ol RS
oy KHogld
< = = ﬂu =< M
= K = <dpr
T3 = K - IF
H o W H%w
1l = Dl TKu
et — 1 KR oo
ol 3D W___ 5020 5
<l < X FoEp
K < Ry . ol 2o
Rl g Ry
1d or H m._. oT .Mr K U
olok Bl = o} = L fof ™
L g —~ H %0 0Kl




XX

&

(1) B2 MIAA (B RIMZ L) "otE A 22| )|

Al A
1)

2 ARA(BHERRI )| "OtR B AH B HE )| R X

2 MR (MIEH MER]) “OREABa| MED|R” o X
Ood
AL 4

I

S
—

ol o'k

-1

5.
=

AR
), = 7t7]&

A st
= =
=
o

f

X}, A

- SACHE, At
= O =
=

LS Mo




Aok (iR Mi=Q]) “QRimAdfa] JMED|” 2| =

23
ofgt

ol o'k

5
x|

a]

0

of

t 0

m o

4o oll

R) ~

) KN

) Ol

~J =

H )

R T

ol I

mwﬂu. ol

k{0 O I
= ol lof ™
= = 10} LA
=< _J_I ._.., ﬂ
_|_._ ~ X i
m_.W.C_.D @I Zl W oK
ol KJ Kl = ™ E_.
Tt :4:: — = n0
T 0 0 .J._ u
K N = E_. io0 ol =
M D mo <4 30 37 %o
o] X - A0 o GO
SO HERIm =

)
TT

2] HAH|, =

N ESRUIRIRT

F- 2
. M

213 I

HAE L HIE

-
-

poR
o3 R o

LH0 S
FHZ
a_%_.r . -

KO m)
0 78 =
_|r_._._ U e
5 Ui o
-, = 10

B0 ol 2 )
ot 8l =0 ian
"+ LH 00 70
~ < 80 <+



Bl
N

Z4 Ot

Foh 2 O & CH

py

Kro 2

y "

Ho "

rRU RO
= O oo
Ky wor 80
o o
topy
04 H Ol
or = m UM
%Mma
= 335
HO &0 3o ~ .
HA 7~

_J
Kk EO

0 -
m =N
or . ol
I_l-: B |_|-:
ol o
= oo
B g
50 KD
N L
W 3
K
H KNG
LR
oll X0 )
~ U gy
I = JE
- 110 ~
S =
M = n
o
-
Lo ol
= jof - <
o1 ol
]l 5 0
= WH
> = o4
.uﬂ Rl am
< 71 = 0
X 7| 7 2 )
M 5 wm =M g
o RN o @
5K B gy ﬁ___ z
%_“ o ol = =5
- A Mw 5 8l 80
Wa ™ wio g
Dar < =r/r T
ol = N = 0
WI ol _l_l P =4 O
g0 0 B) I =



(3) gi= A&k (M H]) "I Ziga] MEDT| " 2] A&t

b 8t= XA (BHEH )2l AN B AL E EEZot=s 2= M &

= =JH|IFEM =JH &2 820
O

cA
cldAHS 2= Bt=1, 0| UE At
EA2dHMAHE == A

N
e
o
HO
[
o
-J
K
Qlj
rlr
19
o

L) BHR0IH 22 R AotE Y

MEL ZHeIF At
2

o
= 724 2= &

HEEAED REE FFALIH| R = " E AR HET|F7 X =X FEhs of
| ot= Tt&7t £[0{OF TtCf. EXIE LEEotal, OZ0]| 2ofsliofot= & AtE

|?Ieh 3 AFE =2 90| M2 LIEE|D Ha|ot o|F 2N I =0 &0

oLt

O ZA| siM EEEQ =2|aPdE AMM MSO|"UALHE AR MA "7 #=E[H O"HA"E HAXHLE HE

A7 Li7k3, T ESLHA BAEE A5 EFots 22 LIJHOF ottf. D E8SIHAN S0t =& B=0{0F o

Ct. O] I §0| 22X %-30[ £/0{0F EX7} sl 2 ZAO|Ct

2ok O[OF7| & S0{0F ot 1, HAAY M EFE

—

rotEE A eI UM MHAE F=0t=s €

EH
=
YA HOLEM HH EXME 2T = U= LHL2 "L

MO
o



(4) 2= MARM (HIEH]) "R MED "2 @S

7D J7HHLI XA oM M EAA A 5= 018t | fiet dgjokMmziga| 7ix] &
=, = M 8-S

(Oh &AM BAMA 2= S
(Lh &, M= e &=

@ stetSdac| (eSS 2, SIS S EIIY, MM EHY) U NS HNEES
@ MHOIM P HY AAYH W N HLES

(CH ot==8Hd =SS &2 2ok O

EhusUHE L I )8 NHE
(Oh S22 Me HE: oisf=8 &
gt

HI
HI
Jx
U
e
o
1l
0x
HI
HI
Jx
Ho
40
g
0x
0
S
0o
g
o
bl
=

(Bh 2 |22 &5 g8 #& 0
(Ah & HUHEBAHZCIXNAH TS 9
(Oh &322 XA HYI=2el €S
(A =MUERD *=



(4) 8h= AL (HIEH]) "k Hgz] HET "2 @S

Ll) “Aldd] XHA” oflA MOIMEHAHTB|HA 15

PH ST UAH MEZ2 S BIOILEU =SHES 2 |
=

N — = -

 2HISEO0| JHEE MBI A8 BIIE S

> HUHET LENSO HHE Soi B HBUAE
ST H2S SOl BAA O ABS HILBRIGIE

Ju @

ol 40
= 0
210
ro o

M Y

gt
=

ol

H
AU

ol

-

¢0

[

40

ng!



(LhH “ S 0l A
=

A M Bt AHEEHAE EHE 3
MUl A== AIBE2 B2, HFE=E 8

13 SASQ 2SWor Oie: YHBF0| L Es BIES 540

ol

A0l el MOt 2dE = U= XI%S% | ULCH.
HE MEHE KXot UACH, L2 XN E L2 A&
Ol LHE AENDF IS = 20 L Oldet sE83E=2= 01@% | 2t
maintenance), Scrubbing W Xl & 2t2f, BH2& Y, 8- 2 A, AN, &H|
cl & =0| QUL

Preventive
HE HII= X

~

Ol Z2HE SES0 e = SES0IL HFE o= MOt EYot) ULH, ot s
= = SAS0| SZot) ACH Olcdel XIE0 thet 22l & ot==s S M0 MIE O, 2 Al
NEZSEHU AN EdoteE 2MIt SREA EAHLE MUE 22X EAHU, 52 2F =2 0l&

ol RUALE.

&2 B M2 AEH XHEH0A ot === Es0H0 2RE0] Z4 0t
7LD JLE = [I)MAHEAL "t BAde| I HYSEHUA oteg =sAE=2
PSS st A A K& (manual)= Ot& ot AP X XHR 2| AH M B A 22| &Ml Al 2
=0l 104 o OFetCh



J\)

HO

| H2Y

X0
= o

el 85072 A H0IH XA

o) ™~
F 3
~ <0
Sl
=
mua
I o
0] ujr
li_Ir,.
o
0 K0
<0 <
ol 10
S

Q0

A5H0IH HAAHL E20] 0

H
HthE & A{Al ZotLt.

5]

ol
It

g

ANEUHAME

=
-

M HEEUHMH=E 2 sE2 HUUA O
cl

&l Zte| 20l TH

g
=

cl XA =2 2F= O OF

al
2t

STOl det 24 H0I0
a

=
-

i00 10

= Al

O] 2L



(Ch) Sty MXPAG (BTN M X)L "B AU MFIIF"Y MEL Il 107K
A

N

. 2HEd0| Eil= XIF S0l chet fIgd 8ot
A

2He 80| 2cle &) A0l U Asds Eotd 5B &2 A0 ol M == Al
F0HE Sot EHUNAMRH BIotEE" S HEINE Z&otH MAHAHH S /IEgS Bt
22| ot = ot OF etCt.

2=l 80| Ecl= NE=

*Preventive maintenance

*Scrubbing Al & 22|

AH| HE (A, &, E&, A, &0l SO &H 25F)
Al Y S22 & E

A& Al HIJI=Z Xl

HAaAN =252 H=+



COHE AR HEVIF S AA0H HEHAM fo 2etEEe 2E7S YU ol ME2 A EHHE AT A
EE*E'% o OF oiCt. "eHEEAfte| HEV[F"= BHE 2= MES0| 20N 20| =2oiM 28Y = UARE "
=HoiZ2] 8" otEsta J(IEOHOF etrt.
2= ME =0| 20 E01*1 10| =2|ojM Z7oliof StCk O & 38, 238H 5= W= I 1 2t o = 20|
A=K 0f izl &H 2 &ot= AFFSO0IA L2{=0{0F ote}. O =4 =2ols L—_rLOI 2522 = AP
°0| =X = S &5} TIOHH dES U= *fEFOI AL, YEE MSoforgr Arg0| A=, 7[=H22 L9 HE

I_

A0ICL O & &8, d8AMEF 14 ot g *fu—r, 25t ot g AtY

N G327 OB SO EA AEE 2D oA 2EE[=X(0

oF | B ZIH AWM MEAH ZHS0{0F SHCt.

Cl Ch=0fl CHM =<, CHHS 2, 22|, fIsi=2e 52 o + A= L S ZM0f Sttt O CHS0f
20| 2Rt ARAKX| 7} ==5|O{OF BHLY.

°0| = of/| ?let EES SiCtEE o2 A

IHALIFN SOk BHTE 3 UHAIRT 0|90l = O] ATt X0 T} HEE NBots MTESS CryE
QIF S CheFet Z{0|Th BAE ARS0| O 20f
| CHe Z2 20| H A 2tE|ofof B, EX|7t

AZ= A RS0 oo =&0] L= ZO0|Ct o] et s AlE
O = BN "QHHEAEE 7‘._1'é.*7l—_r“'9 dmt =35 74 + U= Ao
ol2{st P S LMo E ELt= A0 f LIEF EXI7t ol Z2E W7HX| X|SH2=E 0| R0{XOf StC}
LAY T AL HetxAL LF3EOL A2 EL 2 AP MEFS U HYXSu o ES fS RYUSS
otn, oja{gt APE S I'l.*?:!’i.*%(ﬂl':““ HAXM A 2X7F i ZE il 7tX| x| =535HOF Srrt.
0| H0| A UAFOM MZ2 LHE *3741._ ol A 22 #5222 & = ALl "EEdse] deY|+"= 0

DEFSE X5t o[ 9 % Sffop = AO|Ct.



w
0K
Jou
>
ks
of
1=
Hu
|J
o
]
e
>
X
Jiow
0

>

"OIF BB WY T s BEHO WAL T2IYE IEOF BT S

AIRIAE =4 T2 DHSO{0F & 20ICH

BT AR Ol MHI(ONA, ) SOl ZR5H OHE M3 AIAE0l U010k BT

(BT BHER A G2, SHIEHAIO ATOIH ABADL ST} L0ILID LiAiO} B

22| R20l AN B0 EAUCHE Lo POl EHEX? O1E HIA A0l BREHK]
Ct

1% ﬂJE

ﬂlIO
o
O

-AI/\* 2= g M HE8A=2 &%aﬂ Oz SHEWI MO, et Ml AES BH=010F 8ttt O] MAclAE= A AUS
OI et A== E=ol= 1|38I£§7 /O OF etLt. Ol ﬂP’S%s S EO0ILE Bl &AIDL OtE a8 o2 M & OF 8Tt

{0
z
=
=
[Q
jo
~
Jor
oI '+~
-

i =
2

[l

o
= 4
o
i
o
gt
0x
ol
=)
|'0II

HCH Ol M3l AE &Hd 2= )80 #0ot=s =2 "t 222t
S ‘:*JI—_rl" =R=PNE— %QEE ol A JI%‘(’?:&), ANEE Eole FA, AEFM, 2E S0HIIA SEote SAE ote HEA
=, da Al HES e IEY 28 A 2shss AdE = UL,
-jaléP , A XS0] HMOHAH HHok)| fiol Aol & A, 1

NS0l AH= o) MUl WSS
2 HAEZ 2 AdE2 HE0 T
= 5ol =28 0|2 SEolA [}o't@ /\P%* ol =& = U= A0ILCH
O E S, BEAMEF, FFALN, BESAMES, otca A S, ot M&e| 2SS FE A, otes2 A SOl
H 2RI AEE 242 =0 0F OHJ Ct HI<&X 22Lt =4 OE H3AUES FIlollAd 2t=0{0F &tCt. 2 st 2
Orel &tk A0 et Jot=2e] 20k0 Ciet MI3elAEE L= 0{0F StCY.
e 20l A H3cIAEE dAlote ALY HEE 2=ol0 &tlh O E =
Ol M2l AEJ A= HEHN AISEI=X? AlsEe X2 MM a2
Ot B AR A I "= 0lde 8= NN HBSEEH0A AHotN T

/| " e o

A[U= A0l CHet A ALl X &= Ohedof OF etLt.
Aq= A0ICH AL 2 S

S AN got= AFEOl Mg X2 A
E=X7? =t M3 E ol OF ot =XI?
A2 E Plet ottte] MAHIE =0l OkatCh.

OIJt?

_'_

i



4. HI&A !IEHE =8t 2= 2H XS FHYHZ &4 0

Ot AR MEI|P = AIPEO 2E ZEHAS0 20HA EFOILE JIHDIF D& S= W
St 22 HIAAEHO) LHEF LT B org RtE &= XIS olf OF 8L

O HIAAMNEN & AMU2IQY =&

SO B AHAL MED|A"= HIAAZUH AN SA OHEOHH HHE = AESE & H =80 & ¢
OF etlt. Ol 2 E0| I EL 2 T HA 2848 T/ HOF etlt. S=420i CHet CHErst Al
LS| 2E Bt= LU OF stlH(0: 20|l 8 &=, A&, E4A S

MOFME A MF )| A"= 2 AIZE 2da B2 A= 2 HBAS ) EE A4dolNH S=SaE
O eMA= [IH I AMULZILUHAH HE AFE=S0| HHE 2= ofOF ot=Jt? et S ==
SSot)|I ol SAAN HHE S&d= ollOF ot=JtE =2lotd AlLIZI2E =0 K=
= 0t 2XME2Z BF=0{0F StC. 2t AN SE A el HEAAS0| T 20HA Bt=
HOFOtH, A =JIE2Z2 ] AL 20 2 A0| MU Z El=Al IS 20t0F StLt. Of
DA FIHCZ HIIGIH A E(FY)"'0l U2D CHAl AlL2I 28] HEtE £ 045t ol OF StC}
O control banding 282 S8t S22 Yot &&=

Control banding2 S& &2t =S AILI2| 20 2HotH 2= 2t2l(control)2l & ot=E =0t
= 0L S =S40 HE 2|8 A =S =0t = oLt



|.

o
=

J

I

tateh: S RFAE

Nl

=
00

4}

A
(@)

]

S

capacity il CH

i
O Ty

oll
J|]
oll &l

< s <ok
U O =5 o 20 3D a1

=389

—_ O c—
= 2 &=
=

J

=
=
=2 22(8S)

‘At E
«SA

0
0
0

=
BELLE

te=E 20lA
te=2E F40
P
X

Rl
K0
m)

ol
0| Kl
T

0.
sr Ol

=
o s

ol

O
Ul
00
n o

ol
J|J I

10

=== s Alotld =

0

c
St



Lotk M

2oy glg 7
2101 CH.

10| 2 4 UE= "
=

PS|
[ —
[—

S o
[S)

j

= D
9

L

= = AS0[ Al

it 1t
of) HlTHH=S DM
AALEE cipato!

t2H&H (Participatory Action Research)

i -
2t & (Participatory Action Research) &

UM 2HE2E &

o

.AD_lo_u_..TmH_

Ol /o i ) 8 5
S o7 o 8 O 16

—de

=00 5 K H O
~ ) of W= AW
I._ ol H& Mw_l.m
AL W) =
ior Kl 780 _.__JL o) iofl
31 0l oF 57 0F &

l_lﬁ — - =~
op DI = zp A Ol
I =

ool HNERA

Ot Ot&A

O

)
o
T

ol
oJ

i

10

Bl
A
T
K
oJ
31

—_

<J

B
5

ol
1=

ol

oJ

-
o

ok
K0
)l

-,

Kl

-
o

(40
i

Ot&

=
=)

AOIOHE BABE|D| B
IO B AR BOZ M 28t |
2

J

H I S0l A



|72 ME& J|'5 107X

=
=

1

X

3

i

)2| "

1
K4

TA X

k

nJ

&l
<

(

k

= MX}

2. 238{H

Kir

=
nl

J
H|

AE By

SR ER

a
—

orH

THAIE

F5: Alge, guEZol oE

=]

=1

Hl

Bl

R4

od

od
R
Jor
Ho

Lijru
=

o
m

ol

: T =X} @3 & met

LCH
=

OH

!

oj

joll




1XPAS (BN HIZES)ol "

X
(I

=

k

(o]
—

i ,
R zr O
od ol - HR g L|
318r i = Ho | [T KMoxm g
i) = TH - o - ] _._._o_._._._H S
<4 ——— i = - < Z1
—X ) - ol "y o - ® _ Jjo
ol b 2. RUK K M TN
= M e 2o x._ﬂlﬂ H o Sk K ~
shl | ™ Te iz . e |5 o B K
[ | wr o arus | [2 Loy S oH
dr |4 Geew Teill |2 §oAw? ¥ X
W_._._- wEoﬂl_.rI&amx ol ._o._m__._q < < OH M_._.__Am_.._ M -
Wl | &P ar IMEr= nd R I — e
el [ e B &z 00 2 bhoogHd R2
e ol 7|_._IL|_|_| — |._o ofl |A_._._o = el
o s 10 < o] uE —_— S - Fﬂm_._._l r
= = =0 H_u_Hﬂ_n_._Al_| _-_l_m_ oF K = |_|._2_.=ﬂ|_|_._A K o
— snh TN oo o or " olu T orl X isno A k| ol
3157 = Ko K: _._._mugoe._u_._ £ [ ot o] o= = 1] -
gor | (2w |32E0C SAED 2 | [Zysmeas
a et K| | 3% o R =hrm| [ oMy ufounn 1
K <4 >3 Rl =RoO=x g B0 mR~ -
Zl~ ™ <o _m_@_ngue_._._.rﬂm._/ro mm*%_ mH__.;oum.._._._|_x|_“_7 ~
D N R Wu\ubbbmgw)y e B ES N &) B K 0 4 U0
NJUUDO g Do | I |.__A._+o_u=:__.JHa._.
U TUETRENS — TS Kl =&
gler | [« 25| [50| (3395 ED:
B i 7 = e P =K
ol X 5% HEFE 30T R
m_l =M WHL;__. _
b
i Ul s “r
b w&ﬂ. | 2
— i o e
ol I wm__;. " o
umwt = %1l OH T
=< rd ol o Y i
bk RS ol iu son TR
R 31 4o 3T ~H¥
T R4
<H KT .
7] LH -
- T _AﬂHH_ T
%ar_ﬂ_._. R "t 0 ,
°C oo o <0 7o > of 80 !
= Rigy M- - X0 NS jor = LHr
=gk S al 2he i i
~ o K B 5o OH 30 <k
WR Rl e U L G
< ok iy g < E = =
5K = o KO 2 3 o 2L == K > a7
oTim |7 O S7o 100 H = _H KO
e T O S 4 i o
RO o iz 3 Yok T N =|z13E|= o
TR ol ™~ oy K& rd A0 RIS O o
IFL_“_ == S ==N . = |rﬁ ~ i
mOumMr% P oK X0 %0 ww gl Ee_”
KY 10 N = =10 — 10 10 =— O
mo S 16 — < = N
Mm_._._._oO|__._._._ ._An__._._._murrl_.__n_ _.An_ ok _._.__/I_ﬁl ML_IH_
< %ﬂo _u__ ||_AI |_|_ .__Ancu_nu_ﬂ_ut ._LQﬁlnA_Ir A._ ﬂu__.oﬂu__.o .n.U:L H_._
QBT 51 K @%Uﬂ% B K 20 Rl %O
31T Ho N Blufr & R 7
|Orh 50 @I_._._._o| _._._|_“__._.=
K IRl 20 = Ko © %0
= &l ST KN Z0 < & X
MEI KFpl == R
K = 31 o1 oF = o —
Pl des kT ol OF = I —~ H <N
< Kl ol = Ol O Rl = OF 31 bl H =
— = ol AoUmmmm = _ od
=K | | =X B o K 5 o, W
4 '+ g oS E = S K
ol D | RN DY = K _ LA o
~ l.\_A._ = H_/L._/romlw_l H = <0 — ol =
1] Py KI0 3T =3 - N - 60 IS _.._I_.A T
ol = < - T ol — L TN
S Kl e ZORT S O = O = = oK D
<l o | [RXmorBIR 30 1} Rl IH
2 K 10 == g < % i HpW~ =R 1l
= Fil g | |mEoFx K TN o
Rl Sanil I [ FR i K il S - o Wi OF
~d = = Hu ,mu\)mu ”d &l ol KN o X0, =
= e = 2 0 K > — S5 m <0 2 T HO
= 2| RT o o K R <] —— <Al =56 rot -
&l ~ K oo " KIS - _Auﬁ_momﬂwoéo:ﬂuo_ﬁ
K ~ H >._M.ox_._=oﬁmv_._l+o=_ i = Kl e H WOA._ NE._.ﬂmE
1Bl HeE Ao Hﬂg Hlfﬂox==7o_|_|_“__._=W|
T H _ﬂ._.._._n_.Aa_._._._ﬁ@._| ol
HCIS) =
OOOT O







	�
	목차
	슬라이드 번호 3
	슬라이드 번호 4
	슬라이드 번호 5
	슬라이드 번호 6
	슬라이드 번호 7
	슬라이드 번호 8
	슬라이드 번호 9
	슬라이드 번호 10
	슬라이드 번호 11
	슬라이드 번호 12
	슬라이드 번호 13
	슬라이드 번호 14
	슬라이드 번호 15
	슬라이드 번호 16
	슬라이드 번호 17
	슬라이드 번호 18
	슬라이드 번호 19
	작업환경측정 측정빈도 상위 20개 물질 (반도체산업 261)�                                                (자료: 전자산업 작업환경측정 DB 2013-2017)
	한국의 전자산업과 반도체조업에서 측정된 발암물질(IARC Group1)  (자료: 작업환경측정자료 DB 2013-2017)
	슬라이드 번호 22
	슬라이드 번호 23
	슬라이드 번호 24
	슬라이드 번호 25
	�����한국에서 반도체제조업에서 발생한 암중에서 법원, 근로복지공단에 의해 업무상질병으로 인정된 사례 분석:� 백혈병, 유방암, 난소암, 림프종, 폐암, 뇌암 등��벤젠, 불산, 황산, 질산, 염산, IPA, 아르신(아르곤), 포스핀, 과산화수소, 암모니아, 포름알데히드, 전리방사선, 비전리방사선, 극저주파 자기장, 납, TCE(산화에틸렌), 유기용제, 비소, 삼산화안티몬, 인산, 아세트산, 카테론, 옥사이드에틸렌, 다핵방향족 탄화수소, 극저주파 자기장, 페놀, 기타 생식독성 및 생식세포변이원성 물질, PR액, 아세톤, ACF, 플럭스, 에틸렌글리콜, 에틸렌옥사이드, 아세톤, 신너, 톨루엔, 크실렌, 염화메틸렌, 메틸에틸케톤, 페놀, 크레졸, 2-메톡시에탄올(메탄올), THAH, PGMEA, 에틸렌글리콜, 스토다드 솔벤트, 니트로메탄, 기타 화학물질 열분해산물 등���
	슬라이드 번호 27
	슬라이드 번호 28
	슬라이드 번호 29
	슬라이드 번호 30
	슬라이드 번호 31
	슬라이드 번호 32
	슬라이드 번호 33
	슬라이드 번호 34
	슬라이드 번호 35
	슬라이드 번호 36
	슬라이드 번호 37
	슬라이드 번호 38
	슬라이드 번호 39
	슬라이드 번호 40
	슬라이드 번호 41
	슬라이드 번호 42
	슬라이드 번호 43
	슬라이드 번호 44
	슬라이드 번호 45
	슬라이드 번호 46
	슬라이드 번호 47
	슬라이드 번호 48
	슬라이드 번호 49
	슬라이드 번호 50
	슬라이드 번호 51
	슬라이드 번호 52
	슬라이드 번호 53
	슬라이드 번호 54
	슬라이드 번호 55
	슬라이드 번호 56
	슬라이드 번호 57
	슬라이드 번호 58
	감사합니다^^

