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1.0. SISHE2E HIEZF ZAI HE EQ KEI”

O ZHHQ otstEH ST ALY 37] Mxze =¢ vfZE S b
A AZ|2 0O=2 1986d THl&A 2T A X|FA2| Y20 2ot B E(EPCRA)
= = (Toxics Release Inventory, TRI) 71 % 370 N = S Ot
=3 HiE A 0|5 SEX Z(Pollutant Release and Transfer Register, PRTR) A=
E-PRTR XM= = ¢ 8! At8lZ= A K| & (Industrial Emission Directive, IED) O

ke

- OECD 1996
XHEH EU 2006

o

(Bl &Y =AL 2 370 M=o & 2hd ]

7 ousera N .
| Pollution Prevention ) s Y
//-——‘.‘ N Ct{1990) 4// [.- 2leMel
ti,éséw\ 19 D
(1994) | e

‘\\ ﬁ//’
© union 3 ;’T\fe;?\ = T St
|\ Carbide /h‘( Virginia / CI‘;LE!EE'I,AQH l { OEC b

\ﬁ)\g}g‘s) \Amendmeni(lﬂﬂg]/' S PRTR(1996) 4

i

oy
UNECE %
Working RESARSH1958) /
Group & g
Global

Round UNECE m\\\

Tables PRTR Protocol
12003) /

EU 2\
E-PRTR - IPPC/IED |
(2006)

Az SlalE R/ e S EEHLTA024).




J
O EU J%IE &3 Z0f 3l E85
- FEeRE O8Ee Yooz 7], =2 A EY S Hdd A otF HEfA O SHER A=
UFEX e £ELE Y0, X77 UME = JAEE 540| gle 2tds Btes 2F HE
(Zero Pollution Ambition)& S22 A7

2B 01 4 = X7 S BES SA0] 2l 0fzie]

o= L—1- O

HISI0E OFEROR QX 2|45}

OFMsIl X7 156t slstEZE!(Safe and Sustainable Chemicals)

AT 2FH-A2IEHA 02 Hat 2|2t OiAE 2HEEE| HA | BA= LERIZ Ale| &

|

Ofati2tAIXtete| FolE Sall LEUMIZ T=F =7 7|

= = shhg
EU J2I(Green Deal) £ Sot 21t F= M1 E S =2
[
! i i ! ) ! ! i i
HECIFS ARt SN UEW| H HA A HE us =
2% M2 (Zero Pollution) 28 MH
oL X|ATHs St )
Dot MSAset | ssceroim| 22 oA
51812 T(SSC) HEIA 75 KO EE] S i

1.1. EU: O2IEo| 3Ist=X 2O0fF Fe

O EU O2IE css M=}

-20204 108 R ERIY= 540| gle(toxic-free) B8 HHE Qo K&ttt otst=2H a2t
(Chemicals Strategy for Sustainability, CSS) <&

- ool =222 H AR Y B, QS X|£7Hs5T

St K| 2 & (alternatives) 2| 7S 2ot
Aol =HE SEE &

[Toxic—free hierarchy in the chemicals strategy for sustainability]

Safe and Sustainable Chemicals

EI|m|nat§ and Safe and Sustainable ChemicalsO|Zt,

EIEE 2 - TRY MEsRN £ 50| U= QO SIEISES MAF T OXRE
HHRIIH, RIPSO 25 7|S13), Kbl ARS, MENH U MSCieky Sof Ch3t
T2 FASIGH= siEl= S o)

- J|E| =Msiat 3 R&UKSEE BB 7|2 Ko S5t 7

QI5t JjE o= Of3HE|H
i EC, COM(2020). CSS F& IOl RfAEet A2 At=E

-7 -
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1.1. EU: O 2IEHe| 3tstE3E FOf & KEI
O EU O%IE Css HEf
- HH mofgHae ged M W Z2E Sl S7E IFStaA &
- O|of k2t cSsel o|& = fIet 8071 Ol &2 WSAI= S MAISHA LD O|dvig s S/t U=
[CSsoldg ?st T2 WE HE]
s A= 2 g
o e, ECHo, A=Y £ WEH A FoEE & S8 =4 22 A8 ¥ 4= 2EEH
REACH 74 + REACHS| AnnexI O 28 5 It 945 =42 = ASX| It
< - XH[XXHEO| §EE S 717 ot EHES EYSHK| &£ 5 Generic approach to risk
management2| =& Aot
CLP 7478 - SYE B2RE 2Rt et Heh 23 &2k CLP Regulation
Atef HiZ0f 2ot L i o . o N
HEH%%?LJ o EU AAA I QtESH StatE A2 AFRSIEZE Industrial Emissions Directive(IED) 707
MPAE| OFEehn RISt ot
=Z(Safe and sustainable by design SSbD)  « 2022 128!, Commission recommendations & &%t
7= 70
StLtel =&, stLtel Eot - StEEEO F-Rlohd "L Al BE StEEE BeHE OFR 2+ 5tLES| Public Authorities
AlAE AA Coordination Tool2 E&3l=& %t
Stet= 20| Tt X & SstD o . " =
REREE - e oYl Yt wolol BB NS FHsHE K& A
7
1.1. EU: :I_E|I:Io| §|_-5|.|=|x| |=|0|: X 2k KElrJ
.. . - =— |s=22 1T —
O EU Css 2H 3 S M =Yy dp3a
Information REACH Regulation Sectoral product legislations |
on properties S - _ - /& o e
e i Registration and Evaluation - Biocidal Product Regulation @
2 o - ~
* Plant Protection Products Regulation ]
; Legislative framework
Identification e R_e_gulgtlon i ) ) to promote safe and
of hazards Classification, Labelling and Packaging of substances and mixtures —> sustainable chemicals
\l/ ¢ \l( materials and products
/\/‘ - T i i « Ecodesign Directive
::::;{;Zgrizr:(d REACH Regulation Sectoral product Environmental protection, * Ecolabels Regulation
DI:I of chemicals  Authorisation legislations monitoring and workers - Taxonomy Regulation
and Restriction - Biocidal Product Regulation  legislation .
+ Plant Protection Products + Industrial Emissions
Regulation Directive
+ Toy Safety Directive » Water Framework
+ Cosmetic products Directive
Regulation * Urban Wastewater
L Treatment Directive
+ Occupational
Safety and Health
Directives
Xt=: EC(2022).
8
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O EU £HHHiZX| & (IED: Industrial Emissions Directive)
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1.1. EU: CSS &

O EU CSS =X
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1.1. EU: CSS & X|&

KEI”

O EU SSbD =293 U X & 71 (EE/ME Tl Chah

- ECE= 2etEE A
chemical and
<]

SIS B AR S S F2

— =

M =zof Chet 2 Aol 2fsH

FE=2 75| flet A

[SSbD "7} THAH

o el

o
Ot™st D X|£7Hs$H 7| & (Safe and Sustainable by Design
material, SSbD)'2 ZH&stD 0|t A0 EH/ME 2 R=d &4, REMZEE
" ol

Emission to

air/water/soil

Precursor A

) = Precursor A
value-chain

Chemical/material
synthesis

Precursor B

= Precursor B

Emission te air/water/soil

value-chain
[y

Other inputs

Chemical/ ’ Product
. = Processing .
material manufacturing
A x
Other inputs Other inputs

——
Emission to

air/water/soil

| Product
use

= Product
EolL

Yy

Other inputs

I Step 1 -Hazard Assessment

Step 2 - Human health and safety aspects (production and processing)

[ Step 3 - Human health and environmental aspects (final applictaion)

| Step 4 - Environmental sustainability assessment

| Socio - economic assessment

12
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1.2. O|=2; = B2 HE T HI} KEI”

O US EPA TRI
- D|22 19861 21t E W HIZY ZA K E TRIE DR
- 0|8 Sof fstEE HiE0l 2 (iS5 22| B
- SIEIE T HEY, HE OO, ST £ HYIE M2l 2y 2 ¥ HES ofn L YHl S
2 =8 S o2t RH2

O US EPA P2

- 1990 4 p2 B2k, Clean Air Act 7i78
-SAdESHES ZSAME HIEAIY (end of pipe) ZEIZEE 29| g o & (Pollution
Prevention, P2) M2 m{2{Ct Met D AH

- Ao oyt 2e[E oM s 2UR Mol 0|1, MEE, X2, H7| =0|2t= g 27

i ESEEZIUSHTAC02Y). 13

1.2. O|=: US EPA P2 KEI”

O US EPA P22| d29|

- Pollution prevention (P2)(source reduction) is any practice that reduces, eliminates, or
prevents pollution at its source before it is created.

O EU CSS 5! US EPA P22| &t
- SFNHCE QEEE Y HHA oML 2 ot Sl M2 FHoE o

= CSS: Safe and Sustainable Chemicals, P2: Pollution Prevention(Source Reduction)

[EU CSS Toxic—free hierarchy in the chemicals strategy for sustainability] [US EPA Waste Management Hierarchy]

Pollution Prevention

Safe and Sustainable Chemicals (Source Reduction)

Recycling

Eliminate and
remediate

Treatment /j

A= EC, COM(2020).

K= US EPA
* 14

-11 -
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O P22t =M3tsto| o1 ated
- 201213 Ak BHE U HiZ Y Mo HOISLS FHs17| YU PPA AET} 7t
- 202113 = ASS BHE BH DS B 10742 2o

*  Substituted a fuel, SO1

»  Substituted an organic solvent, S02

» Substituted raw materials, feedstock, or reactant chemical, SO3

» Substituted manufacturing aid, processing aid, or other ancillary chemical, S04
* Modified content, grade, or purity of a chemical input, S05

* Reformulated or developed new product line, S11

* Optimized process conditions to increase efficiency, S21

* Instituted recirculation within a process, S22

* Implemented new technology, technique, or process, S23

* Introduced in—line product quality monitoring or other process analysis system, S43

K= USEPA.

O P22} HM3tsto| e (Al%)
- 2012-2015E TRI E X2 £A ZAD}p 7p&F B4

A 2SS Ut 7HE B2 80l stetE A Bt

Methanol * ; ; e .|
Toluene -| | I R T
Copper I | I 8]
Ammaonia h | | 1]
Nickel l ] K i
Lead Compounds }— | I
Lead : || : i3
Nitrate Compounds _— ! | |
0 20 40 60 80 100 120
[Oin-line  [Chemical []Optimized [=]Reduced [ |Used [WDeveloped
product Substitution — reaction anorganic  biotechnology new
quality (W43) conditions  solvent (W57) chemical
monitoring (W50) (W56) product
(W15) (W84)

Xt=: SD Gaona(2017).

-12 -




KEI”

TRI data resources

TRI Pollution Prevention Search Tool

TRI Mational Analysis Supporting Data File
“Additional P2 Data” Download

TRI Customized Search Tool

K= SD Gaona(2017).

Description

Easiest methed to explore and access Pz related information by facility and

conduct COmMpAarisons on an indu stry scale

Pre-formatted downloadable P2 data file for a specific reporting year

Most rebust toel for ad-hec querying of all TRI reported data fields

17
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O MAFEMIES

NS ETES

- Argote shete ol 3

- TUR planner?t 2tat2 &

o
2k
=

NE
SHHBHAIG 24 PR

EMHEH MEXU M X (Toxic Use Reduction, TURA)

HOZ 1989 = OHH
- O|EE 20| EPCRA ( HHEZZEAL 55, TRI inventory)
- 2006 7H7E-| 0"|_1x| al 3 74_T'I;|-E

X CERCLA =5°| 5d=8 25 58

%, MULS MDA 3
A2l +8 9 F7))

- SIS E ALE 40%, HIE 90% &2 =1t

—HRAWEW’d o9l

Al oS e eA024).

18
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HIEE| 7Lt H$, H7 |22 0|S &= 35t X9l
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0 X
0z

NYIE Ut Bg, stsIE TS o1zt RT3,
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AN S5 34T, YRMEE 113 IS A1
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Sl x AHZE IISAIZE
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O HIEE =A

Pollutants Emission Inventory)O] @AH%H HiE =2 I
F=3-He[E Sl th7|etE ™ >0

CAPSSE= H-H-O|SHAUNAM HIEEl= 97HX| H7IF=

e HEY S Y=E

KEI”

O 7| M & X| /I A| Al (Clean Air Policy Support System, CAPSS)2 CH7| 2= HI == Z(Air

A"z, HAXHC 7= A=z
AE-MEStE AlLE-

PN |

(TSP PM-2.5, PM-10, SOx, NOXx,

- =
VOCs, NH;, CO, BC) HIZZE o A-ESIH, LAHEH HIZEE2 =7t I7|2E=2 =
MHIAE Sl LE=2YE =Y K98 & et R &4 At=2 NS

- B 2R
SR 1A OL{XIAY Q1A(01), HIAY 91202, MIEY 22(03)

MEY 378 WASEHM), T X Xeh 2dRk 3
XX E20| S R(07), &3, sharaet
H7|E2X2[09), s¥&&(10), 2tAf: 7|Et H2HR(11)

SETYHARK], AN E

/B — )

LR| =& & MFEs), HeE
AEZH S: H=20|52F 3 (08)

Al S: B|AHZX|(12), 27| 70|, =7t0F 5:

=.
o,

718X AFE(06)

H

=
o=

g A2(13)

21

2.2. HiEXZA =M

O HIEXMAAIZEM iR

= RGOl =2 StStEES A 2F-Y Oy HiEstE AMYF 2 s5E0tH ststEE
HiZMZAZAME g -HME
= SietE Y M1z, A FA H5xe2~4, BHE R A H2019-247=0f 2
= I O HE 22 T /Y0l =1, 7IENHeR NE Jtsot, MYES 5E - 24 &
U stet=22 9T S 150 MAd 222 M85, td 222 HAH 2o =7
*BIH S 95 (20) -~ ZELHSIE S 535(25E) — HiEE AL e ©A| 4155(308)
= HIEXNZ O 222 A7 1= Ol HiEsths 71 3L SR 302 ol At &0t H&
H11ze2etet 2 EXMAALML 2 - HE §
@ M11ZH1E0| T SitEE B STZAL (4 AFAE T Fei40| 52 otetEES A7 dF™ oY
BiEots S SR YOR Hots A2 suniTt BB EE HENMUAZME Zdstol sy R aTo)A
H|Zstofof whet,
@ SERFHL HEMUAYME MELH sHFRYo2 FYote Hiof et 0|5 HES = HEsh
ROl Mgt o5 S=5t0(0F BICE (B3
HEMZALM ZHHLE - MEAIZ|, BIEMTAZAM 374 22 GAB| L Bady He| - Fxt X
AYH|Y Y| 7|F - WA 52 BHERY2R Pt
AR R7HHE YR ME, S 2 TR Y
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1. 5RO Blete

T R U= S YA AR
KOREA TESTING & RESEARGH INSTITUTE

_|-?_I-
ok
Yal

20223 - 4057 €M, 1375 I, 10,733E &

=
° |H==
- 20189 - 37571 ¥H|, 135F 2= H, 5,913 E HYE CHH| 182% 7}
« 202194 - 40071 HHl, 133F 2= ZE 10,172 E HiE CHH| 105% 57}
H{E | HiE | HE | CH7[HET | SAHUHESY | ESUST | HST 24 12,000
de | AN | EESF | (kg/d) (kg/'d) (kg/'d) (kg/'d) 10,000 —
20219 | 405 | 137 | 10,698,790 34,637 0| 10,733,427 I 8000 —
o
20204 | 400 | 133 | 10,150,531 22,228 0| 10,172,759 & 0% m
ﬂ 4,000
20199 | 388 | 134 | 8,158,091 21,393 0| 8,179,484 =
2,000
20189 | 393 | 138 | 5,742,943 30,320 0| 5,773,263 0
20174 20184 2019 20204 2021
20179 | 375 | 135 | 5,886,569 23,521 3,141 5,913,231
HiEH =

« ‘203 chH] '21Ee| HiEES 7= HEtEE FS 0|

‘203 36,453 HEO|M '21H 48,435 HESZ ZIIHE U2t HIESZFE F71s Zicz HY
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« OIMEAM OE - 2,812E, 26.5% , UAMBIELA - 1,764E, 16.6%, HENEAE - 1,678E, 15.8%
3,000
- 26.5%
§I_d°-|.§x|m HH% HH%% cél"z“ HH% 2,500
n==e M= (kg/'d) H| & (%)
O E AL o & 43 2,812,773 26.5 5000
IR ES 4 1,764,391 | 166 | £ .
T - %
HE oE #HE 32 1,678,285 | 158 | w1 % 1R
E 20 ﬁjO
EZA 66 1,096,580 10.3 A 1000 B
BEE 10 580,359 55 -
otmL|o} 41 539,008 5.1 500 55% 519
Xpa 33%  31%
(0-m-p-Ol &K =3tE)| 348,401 33 0 Ta% 1%
N, N X X N % X
HEY Y3 45 326,943 31 N N g o\fy% R
v 28 N4 X N
o=oiE 9 1 e 112 188,032 18 &7 N &\02’\ © NN @\%@
%
HEEEL ) 8 181,019 17 &
%2
- HIEZO0| =2 42 1070 SH HIEZE A= 9,515EC 2 HH| HIET2| 89.8%E XIX|
« X HIEE2| 16.6%E XIX|5t= ULtz EtAQ| AR SHEHX|He| A HlE SHH 470 5
MAEA] CHARS T LHO) AT 71 3220fM HYE oo w2t siTh X|e| & s #2171 2R

SIoforg ORI

KOREA TESTING & RESEARCH INSTITUTE

P e A
1 X LIK| A §|_—c-,— U RIS
.S d ~a =
@ 2022'd X|YE H|ETF A Hat
« X|YdE HiEE0| =2 &l 570 XXM 2| Hi= T
«  HOHA| ,782E(35.3%), DEIA| 2,068E(19.5%), OIAHA| 1,401 E(13%), ST 1,208E
(11.3%), MAA] 1,037E(9.7%) =22 TN HiEZO| 88.7%E HiE
= Hj =2 A i =
Al - = o
|=7= =2 (kg/'3) H| 2 (%) 2.089 0.046 Hi = HI = (%) 0.005
HotA| 62 3,785,201 35.266 2.187 0.109 0.045 0,004
. ' = HOHA|
SHEIA| 58 2,090,262 19.474 3258
SHRIA|
Of&HA| 53 1,400,598 13.049 OFAIA]
g4z 21 1,208,326 11.258 =x3
MAEA| 83 1,036,810 9.660 u A ARA|
HEA| 10 381,018 3.550 = HEHA|
ZFA 38 349,717 3.258 ; = SFA
u Of At
of| At 29 234,785 2.187 i)
=4 28 224,251 2.089 e BT
qee 30 11,745 0.109 . A2
MHE 7 4,934 0.046 13.049 = Efj otz
Ej ot 8 4,862 0.045 19.474 = R0z
B2
Hoj# 12 491 0.005
S 14 428 0.004

-23-



KOREA TESTING & RESEARCH INSTITUTE

- KNjIREE e ses e
t<t
> >
- CYUSE HIETO| =2 49 370 YS(IHE 0|)0| HAH| HiETL| 55%F AHX|
o 12 g EaAE HEMZY 2,254 (21%), 71, 7t2, F71 % S7I=H 32Y 2,154
(20%), 212 U 7IS 00K MY 1,502E(14%) =22 HIE
== =zF st == 2,500,000
o=y :HE Hi =2 oA HEE
=2 (kg/'d) H| 2 (%)
—_ 2,000,000
ng gl ESrAENE =Y 21 2,254,451 | 21.004
o, 7k, 7] YW 37| =H- 1,500,000
S o = 8 2,154,093 | 20.069
-é)_H =
1,000,000
Uz 3 7I1F0HH SHA 11 1,502,195 | 13.995
3t 22 U FEAHIE MY 500,000
= 111 984,771 9.175 '
olekE <
A 0 ; : : :
11X 25 M= 48 882,175 8.219 e e 5 o = o = 20 a1 P o0 o1 5 5 5 &0 o &0
J—— = K=o Kpo Kl KK KoK T K KKK D=
RS2 URE, QY. 3R 57668 | 7089 L L Lt b A
EMZTEH| jl=d ! : Ao Rﬂlfmﬂ ar = 'ﬁ_ﬂ\im?m\ﬂﬂo—\?ﬁ A b N
° fw;{&f:mnag?%@?prféﬂofwnaormsﬁ
S WS =8 kMEFrs o3 i ol g
o=, ¥, & 77| U AA 5 550,609 5130 ﬂHO;%‘i-ﬁiiwm cfr%mﬁog‘;nf ;«fﬁﬁ
M= ' : K 3 5 HE DM T ‘:TD = ﬂr = I:;]
— = o K = oK KI = - o -
SN Fm e KT o =ur D W
a2 JIEANYE HE=A- al & oy ol igo Do kg — T R
=25 713HE HXY; 714 % 26 513,062 4.780 - K<|[|i %H: ]]E ;E Er = B'J- i o %E ~ ? o O
7k m 2l L& gem 4 F@ o
XHEA S EYS HEY 32 448,179 4.176 ) m ™ rd

KOREA TESTING & RESEARCH INSTITUTE

2. ZLHQ| HIES XM ZHA| = S AL KRS

O I HETNYNE

o O3 HARFEM XL NERSHEH| ALBHAE ST AL o =H
o] =2 « HZEI3HIFYOM RSl FESEESE MY U REHII= T MES 9
A 5l0] MassDEP (‘d5) — TURI (1], TUR planner) - OTA (Z|EA2)2| HAIH
(Toxics Use A HAHE =

Reduction Act) . 7|Q10] xper=f 7§ Mofl M Liop7t MEMo = 7HME &
M

| =
- X3 SHEFE METO ABRE X2 o=

ALtk o FHLiL 2E2[20f| A Al
TRA - SYEY WENZALME D Bl o150 WRH BIME XS
(Toxics ~ + A& 7|z o|foz FYs|oL, SHET| Rol0jsh A4S SHX| 2
Reduction Act) .  qiwrstzmsHoj uf2t stetE B2 AEo2 S8 2| U2t TRA AT HX
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SIoforg ORI

2 ZLHQ| HISHZ M = U AF KTR mammess

G I HETHMUN

AlHANA o M=
SMART (Stewardship-based

30/50 =214 (‘'04~'09) Management for Area-specific Risk
reduction Target) Z21% (‘12~'17)

StetEd HENMAHE
(19~)

At Eate] Horg Sofl YE FolstEEE HEES gatNo R LA 24
- ¥ SN M =
2007 7|1 #of 1Y S MM BiojL} QafstetE R Chak Y (2019'd AlA
P Hok MA = 31 LH0fI30%, 5% W | EXIY, XYY HEEX, XY Y 7 |- I CHEF HIE 2 § /9140 =2, 7|
0l50% LUEX XNZS SEHE 7|YU0| MZ | HEMZA 5 52 125l MY SEE | MU0 7I53H, NAFS ZE A &
CHMERE MH =k ME £ = 3EEHE 952 15 NMZLUE
HE MPESID, tidEH THAA Sy
- XpHE ek o|ME 87% - 370 MEHEMN, o, CIEHoM1E HYE || s A SRS 1E o|AHS HISS}
MZAUHES HES 143702 LM F 12470 | QU P, 3-HEC|NO| HIEF B2E | = 519 (=29 3091 O|AF LA
o A7t Hef S Y f13to] 2471 ArdE 0| Ho (O|% =oly A £t SISIET HiS T
- o AIATOME SIS ER WEY T2 |- SFE, XAFU, SFTH|, XIKHH|, ALY | xa} (~4.30)2 E310] 0|3 M ol
£ s MM (49%), SHEE|(33%), | 22 FEE XHEHoN7I BE -
SHCHH (18%) 2] MAUAE HE o
()
(Z1hH - I SHEERE HEMZAEL S45E

HIEXRZ7IE £ L 7197 Y, B
T EAMN, WA B4 L BB

EEHO AEXME| (end-of-pipe)d] =HZ
o -]
o|x| Z3t

C 71 Ol 3 o (o] koY = Z+O
_wob B 4Z0| 5| MBS eav 24 | T2 XE BAHOR old MEMZl Y
HEo| Wi MAIE0] UK RS,

- 7120 RPE A (2]2X)

=
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DIopor g oM IR

2. ZLfe| IS HAH T X A

@ I HIEETHZ AEI(SE'E T MLAA] CfAHLkThH
. SEYELE 202143 2022 25 X% BB HET 49 XIS 2912 YA
. E8], MAA| CIAFIEIR| | Cf7] 5 WM S E7} CHE X of HIs| S| LIEFLE Zarsol BEa
NS 15t0] T-gh-4F ©2k('22.04.19)2 Sl WP S F I St= CHL e W S 1071 7[ 0]
sietem Mz BEo S&
ey T
[ YF 7Y
/ 1070 AL
‘ % g
Ixidean e > 25 2w gy | HSAREL L xpes euee
v sjstg e el S—
- MYE el 5E 4F 5wy 24
> Fouzasel
(EAHE)
. 7lgel xpEHel HoZ SEE ZHE + 28
. oM 2@I B FHH M U N MBS HAT £ 28
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KTR a8z

2. U2 HISMZAXM = S At

© Y HBTHY AL (LGEHE

o CHARMEH L] MQ31SH7|Y 44 (BHRIE RO L X| &, LGRIS), ROIZHOIZ, Sci U a)of i
« 30/50 =R2IMHE H H HIEXMZHEMX| XEH22 Fofsto] FoljatstE2H HiEES MT
o AIUE TR HI/MEH/EUWX| S HHHAS SOl CH7| = iEEl= |5 X

2 LDARA| 2R =, XpA| TRI E S 7] AHO|X| 75, X|HZSE DA U ESG dat E10 XM S7H

2 o SISHET S MY BES AN

« SZ=EIX| B4 (Leak Detection and Repair, LDAR) A|AEl =9I 5l Zist
(30/50 =2H- = / SMART =213 - 3}
e 3W™o HEHHIAS I}, HMAH U HE

o O|F, 2t 2, AFA LM TS ST MY

30/50 =217 Fof THA| 671 ALRAES| TRI HELL XM &F U A= 3

KOREA TESTING & RESEARCH INSTITUTE

2. 2L HIE NN E U Aty KRS

@ IU sHEZTMZY ALEI(LGEHEY

Focus - HEHEE WEY MY Z209
LeEHE chtt Ao s EE et EHatstod it 2|2 o Sl8HEE WE S F2st7| Y SMART
ZEIYE FYsta UG ch vz F=2, 2000 Bi@ Y oid) 53. 7% 8 FEets 20| 20208
SHO|N, SHYAES Ya LDAR Leak Dataction end Repair, BRAHEH A A ZH| 7|2 2 &5

2019 X|£HBLE DM B EmoHEL
4 SMART . 22 . 53.7%
y m=o LOAR &3 =7) 25 2009 3 HIGE Cib)
0204 Fz BE
RANNEE 2RO £ ) 2020 2021 2022
REACH 8 Annex 17 HTHEE #15 HE HIE %% 208.80 1610 869
REACH SVHC=© 83 §if H& g %% 239 157 247
CMRO ZE &R A HIE % 5.99 an 465
HE FHY M3 A3 WO UE % 1359 2508 2633
2022 ESG a2 M P
o on, Authorization and Restriction of Ghemicals; EU U 151&E S8, 87t 817t & HiFe|
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Al HiZ 2 (kg/H)
A 10,733,428
ZOHA| 3,785,201
STA| 349,717
SEEA| 381,018
OFARA| 1,400,598
MARA| 1,036,810
=ARA| 224,251
AZA| 0
SHZIA| 2,090,262
oAt 428
20 491
M 4,934
At 11,745
28+ 1,208,326
Of Abt 234,785
EjOF=t 4,862
O =4 wj=F &3}

CEE Hi &2 (kg/H)
Al 10,733,430
12 U ZFAENE H2RY 2.254.451
7], kA, 271 Y 27| 2E 239 2,154,093
ol I J|Z0Hx| EX|Y 1,502,195
3tst 22 U SISAIE HRY: UE A2 984 771
12t 24 AH2Y 882,175
M2 HE AHEE, gA S5 2 AR AZRY 757,668
o|8, dY, st 77| U AA AZRY 550,609
24 JI2AE MEY, 71H L I AL 513,062
2t=2t O Exde] AHZRY 448179
IA, MEH O MeHAE HZY 419,042
7|38 ARY 66,878
7|2 $37, 28 X2 4 28 24 52.207
O, 20| 2 ZO|AE A=Y 52 092
NOAZE HZRY: o2 A2 51,624
J1EF 714 2 2] HERY 15.774
H=24 =45 AR 13,801
ARE AZRY 5210
o228 2 U 9= =Y 4,843
5t T4 U 2l 22 4,411
22 U LIRAHE HRY: 7t A 183
FE 162
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20229 JStEE AZt 100 014 HHZAIAE Mg
i 23 TR =
(kg/d)

2271483, &4, Al15) : 8,626,251
1 BCH 21T () A SR SRAR 1526 1,693,107
2 | SUNAHZE HOIAY | HOM| SHT 2HS UL 13053 | 874,755
3 CENELILY EHT AU ZMR2966WY 41-66 697,100
4 SUAALZH ORAHA| EEB ORISR 100 661,670
5 CEEEL MOH| EHT WHY 22 192523 | 567,502
6 LR EHHFEARMSEH(E) U S EYE OS2 308 550,524
7 NS HOMA| HET U412 27 (NS 412,673
8 LR ENTEIN 47 P YEZ2 682 373,973
9 EIRIAE) HOM| M7 32T2R 22 EMME | 358,636
10 | OlOJ=|C|HCHAHBIZE(E) MARA] CHitE FAI2Z2 181 355,183
11 R SN 2HY QI 89-37 327,713
12 L' g0| =B YA M7 AFAMENZE 27 AUES) 223,651
13 (204 QF oMK MET MAHE 2412 172 215,363
14 SS|2EFASANE) MAA G A2 105-1 204,376
15 | UK Yoey STl R SrensIe 302 177,745
16 ROl A HE AR OFAA| EZQ Opprta|2 171 155,589
17 ZABI A4 oAt DB HDWOIZ 467 DHBZ | 141,509
18 GO LA 2| A2 8T E1g 243082 41-161 137,253
19 CEEERT A HSE ARITIIR52 19 134,010
20 FABIAL 24 OfHAl =23 O s 2 38 132,000
21 | HRISRHAHOIMB(E) OMAHA] QIR HTh=2 1077 121,883
22 | FMBoDIR(E) | HOM| AET MBS HOICHR 2131 110,036
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BV : Breather Valve
FA :Flame Arrester
EV : Emergency Vent
M/H : Manhale

RO : Restriction orifice

P3V-: Pressure Safety Valve

SXH : Flexible Joint
STR : Strainer
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