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1) TURL Guide to Finding Safer Alternatives to Halogenated Solvents. 2021
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Table 1: Primary Health Hazards Associated with Halogenated Solvents|

Product

Trichloroethylene
CAS #79-01-6

Acute Hazards

Headache, dizziness,

and sleepiness

Coma and death

Skin irritation

Nervous system, liver,
respiratory system, kidneys,
blood, immune system,

and body weight

Chronic Hazards

Decreased libido, sperm quality,
and reproductive hormaone levels
in men

Kidney, liver, and blood cancer
Mutagen

Scleroderma

re
-

Cancer Designations

NTP: Known to be a human
carcinogen

|ARC: Group 1 (carcinogenic
to humans)

EPA: Carcinogenic to humans
by all routes of exposure

Methylene Chioride

Burning and redness of

Central nervous system

.

NTP: reasonably anticipated

Dizziness, confusion,
headache, nausea

Central nervous system
effects

.

CAS #75-09-2 the skin depression to be a human carcinogen
» Eyeirritation » Liverand kidney damage + |ARC: Group 2A (probably
= Unconsciousness and death | « Reproductive and developmental carcinogenic to humans)

effects

Perchloroethylene » Irritating to the skin, eyes, » Kidney and liver damage » |ARC: Group 2A (probably

CAS #127-18-4 and respiratory system « Reproductive toxin carcinogenic to humans)

ACGIH: A3 (confirmed animal
carcinogen)

n-Propyl bromide

Headache, nausea

Weakness, loss of feeling

NTP: Reasonably anticipated

CAS #138495-42-8

CAS #106-94-5 - Decreased sensation in - Damage to kidneys. liver to be a human carcinogen
fingers and toes + Limit ability to resist infection » IARC: Group 2B (possibly
= Drunk like feeling « Impair ability to get pregnant carcinogenic to humans)
+ Eyes, nose, throat or » Hematological effects = ACGIH: A3 (confirmed animal
lung irritation -+ Immunosuppression carcinogen) with unknown
relevance to humans
1-2 Trans dichloroethylene | - Central nervous system » Immunotoxicant + Nodata
CAS #156-60-5 depression » Neurotoxicant
Hydrofluoroethers = Mild skin and eye irritation » Nodata + Nodata
CAS #163702-05-4
Hydrofluorocarbons = Mild skin and eye irritation = Nodata » Nodata

[23 m-1]

23 RIIEMS AN HZHA(TURI, 2021).
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At AbAE 20069 ?ﬂﬂﬂ%ﬂﬁr% AlolA EYEZ2EA(TCEE AlH

< otd ksAte AHEESTET 9 FAAUNHCE QIR 1AM, AR
HEAGA 9 E?Jﬂii(ﬂl‘ﬂﬂﬂ(TCE) AHZY =52t 29 AP, 2% 285

o] B EQIth 2010¢ o]F FEZ /7]8AQ HEZEHEHDCM), EFE
E2o|DA(TCE) 3t S485F A7t A% Ba=gled, a4 +
-9 1A B, AE BE ARGS9 #EAEAe #Y 1E, s
4 A =54 rde FAEREE 52 Ut Aaglde ), &

=
AT 52 5 oot A=A 5 5°14 Teh vlE, €4 3 27

o 2

@

o °]
29 43 713

o
3 5 KPR
= d
[e]

FE

il
1=]

R
E

N

ok

) BT U, fAS $3W B2 5 2y
Fohe 2RANA WA B4 10, et g
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JollAl FAHFA 2 sHEAA BH-AdD BA, SFEEST 5
2, 2 2 #AE AF 5] Yo AFEH. HAPol 5(2016)
2 1059 4o g3t S F45E AHIE B85 34552
Z 32700190t 1 F AAHAAFH A D H3 23ho] 1572
o, GA4%E FELLS HEEZZHEDCM)T ESZEE0
7P w@okal, a3 YRIoE FAu7AA ndA] U s EY ] &

, A Eot vjzkgoe] A A HAHH III-Z).4)

Agol, A, ofdd, oA, HAY, 318 FASE T4 SEA ARY 75
o Ao B3 FAF AF AR R AATY. 2016
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<E & HEaadaDeM, MddEadel s, MC, $3MY, CAS 75-09-2) 20 24 48 ¥ 54
Eil) bk =4 54 Fa49 7 o % el wRAET
1 Gho ki Ea| 3 EEES 1 1 of 4] FUEEA 129
G 3o g 5 5% 229 (25l
13)
2 | #H4 4 ] (120 2)0] &l H4E524 673
g AbA U] 28] . gse] 2ol
5 s A 2a | A F4E539 3207
(& gul)
4 ek FUEFEAN 484
9
5 & & ] 404
Al £
= 222 AERaly 7)E
<3i 15> E=d 2o 2 (TCE, CAS 73-01-6) 294 24 @3 2 54
A GRS 74 54 Ands | EFzad
1 | 1CD gzl T A qxe 5409 2 A9d 514 i
229 g
T EEE LB e NE AR 2ET 14 64
w
=] w]d ]
3 R TR SNA8 AUPEFCE R Faa ma W
}Ag (a
4 0 o eg] | B e e PR F5Ag 7
gE
= AATEAED FTE PEE] 2801
6 | Habgaded | EEEET Ee M1 124
Lu i ”] o (=g
el s *l Glh-El
7T |E=EFEAxg | A2 g AggAe 5409 G 517 ki
& 109 whe ufAH L
AzzdelA DI @, 34
22 AR EAY FE

i

2 M-2] DCM1t TCE &2 Qs L XsiAt|(Z&ot S, 2016).

AY 5202002 A 10999 St FHolA TGS S22 RHDCM)
A AGANE FEotAE, 35 2 AFA s dEE AFAY &
2 AMREE AT oA TSt S FRIstAT. HE22HEH(DCM)
o] o= AvY BIE FH|stAY HAE st S5H AtElEol Bk,

Q]

5 %

o]
o}
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A= ZEo] I
REACHS] Agt 7ol &

AAA Q] =g ARESI} ARazt
A9 5202002 FHATNA AA]
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ZEEHEHDCM) AHE 2@, 9

) o UHE 50| A Thstt AfaEelEa Ei QIGlHh

201599= Ad T4 249 #HE"EE A AAONA qgiiﬂﬂ%
(DCM)°ll <3t ﬂ%ﬂi%ﬂ 378
t HEEEE 3 o]EZE AAT H H*“o}— XOo= ﬂiﬁ'—ﬁ'—ﬂﬂ
(DCM)= Al ﬁa‘lol‘i ARESEIL SISl e AEo] B Vs B
5tlal, JE2EHeHDCM)ol 93t 5455 A 2 | Aol o
< AFT =7 AU sk oA HEE2HTHDCM) AHESH AL
FUof| 3~43], 13 3~4A7F o)A B¢ A ok doh E3E A
of VAL glglen, AHT Ko AFGHA g2 2R g2l
. o] Al AsiREo] FAt =Rl mA ol Hort A oh"’_
A Fe §HA FARA Y A ZAFEE AN 2
|g FAXH AR bt Foj2 oid JAE 1ot 494011 Rl

o]

)
2
ot
s
w3
i
o
_oﬁ
58
v}
%
ofl.
12
24

O ok

od i

BB 2@ o po dn B~ W

H‘Jléé
_‘E

%
A7) H L6
20199 6ol 7% B4 24 ALHEF L A Favks
35 H3 Geol A AHZ hRo] Solrt P42 Shd wBAt EejFE
2O QA(TCE) F710] 550l Astsict. QAR Yziglo] A=l
AHz 9RE §3717h EEA G=F /REET Ao, Aol bR
£ SIS 9 AHE el So7} BARYE Sl mpse) EeiE
22o|IA(TCE] =29 Zolths
20224 3N A A4 AAFAALE EAEDOIA AHE P47
g Fold =57 QAR o] AFHE HZERABOCM) F7191 34

5) AY, HAE, 2£3], FAA, FHA 5. AFdtARAY W FEd ALt Axs %

At A ?l'ﬂﬁﬁﬁ:rl 2020

6)  FAAE.  AFET} E’-EX]', etEd =% oHE. 2015.6.16. 71AF
(http://www.yangsanilbo.com/news/articleView.html?idxno=54299)

7) AEFLA BESAFE Qo] §EEAY kEd 95dkEA 2015.7.7. 1A
(https://www.yna.co.kr/view/AKR20150707163000052)

8) R AT = ARIA—I(EA F5). https://www.kosha. or.kr/kosha/data/intoxication.do
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FEE o] AFgStt AAES
FAT, FolET 1Q] &5 Zoz AFYFoA t-gS shAl X35t At
t}.9)
7|1&o = HEREHHDOCM) Y EHEEZEA(TCE) gk At} 5
2 o|F3T, T2A AFHARZ At FEAILTE HAdE FFHrA 9] 9
A4S 7Hpeta StAEj7|A A Y] AR glo]l AYE of= T 71ed 8R1E°] §
s

1oz AAE Yt

i
Y
oo
ol
o
)
o)
S,
o
)
k1
o it
N
il
ol
ol
)
52
o
oz
¥ 4

9) 18 H. IHEH GA45E WYFEA2022-25, JEZ2HE). 2022.3.30.



2. IAMEE-MZ7IS 1 R HE U] At

71
WA 9 £3 Hopold $AE FHOL oANT ALK [I-1), 10101213

(B II-1) MHUME 7122 M8 ZO0KHUHXHE, 2004)
HE LMY =O0F CHEXQI ME= Mg =5
3% VIS BE =N
a5/ =¥ Ol 7= e Puff A0F XA
- %X JtE B2 - OEH|, & FMF2|
o OIAf 7|k * Flux A
° I:I yx 1] HIT o EI =1
c M7 BE o SX, =F HAe
=25 s BE « &1
- o & T HI o EIX| O|EX X7
Xl_%xl_ i_l I'S' —I—E = |, ||:1 |' '”-I
e X IS B TE s =X
o AMA, A7 &
Z2717| . ooy oz o « X, DIEAH JA
== 0O TS
R SHEEE
Qo 9wt |- BEE 2E - x|, Ol M
* LCD &2l 2=
o 1A R e = e EF
c EX2|, =% Of5 25 |« O[A HA

10) B7R%, e, HEe, AW, A5E 5. 1.2-UEEREZEN 5 AFHA Ha AH

9 AZEYUEY AA F5. Ak EAAFd. 2017

11) A, HAE. FAAREALY H7HACl wE AIPA B7Hd+. CLEAN
TECHNOLOGY 2006;1(1):1-9

12) AX%, o|AE, wiAE, o|uA, &A= A AFAY AP gt P8 B7HS
7. CLEAN TECHNOLOGY 20091:5(2):81-90

13) viAfE. o] tiAMIAILE AIMA 7], Prospectives of Industrial Chemistry.
2004:7(6)

g
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o \JE OHA HI « 5K 0= 5
J|eEapae, o, | CAME ZEE RS =1%), 0|l AlA
jér O|AH ;l_I|-J:E :) 'X'”IH, %@J . ]I1|O|E OIEL ;(.”71
oref, 24, 2rEE S) |, ZHE o ZtZ QQZ 4l XXZ F|A

AHAYLe a3 FHOR oAXT Yol FolA bt HHA
A2e £ 4*8 A7} ok AR S5 TA AHAEL

A
rozs ntyEdof I3t EEHE HA o Yo Axl=oA= CFC-113,
AFFSEA(CTC), 1,1,1-TCEZF 1995¥ T AAF 2 ALgo] FAHAT,

MIEEA=ANNE I FA717hS Fol ARgol FAI=EIH. v 7
L id=o] 23tEo] 20049 EHE H-ERQL7] wjiZof 1990dH) SHH--E
WA AZA L hA] A&l gk 7ide] Zo/do] 8= e, A
Zo] ghltg] o] % Oiﬁt} FA B2 FT7HAE HANHAE 3] 9 A+
7ol &S, CFC Eoh &0 X457t W& HCFCAEY Al&A

A 9 AE WE} e e B IM 712 FAA, olisketA 5
&&ste AAAET dANEAR $4, &4, B8 A ARAR S7
5] A7t 7hssitte At A3=o] U9 E}

a8y el AEga AxAdo] 1,1,1-TCESE fASEAY £
gt AaA AFAQ] EYEER2EA(TCE)OIY HEZEHE(DCM) AEL
2 A=, 2 SarId9Ee] AZsiitta gttt 1 olf= 7]Ee
AFZAE IHE S8 = Utk AL AARA 2 A& E?J
A8 HE, HeAY 59 7Ie/ido] obd EFEsith=E Ao
FaA EHE it FA19 712 oIy S 7Hs/dol B 1 LJDL_
AL A9 £X& =55 8%lolg= 4AFA4AQ] R o] L3t} 1491516)17)18)

U

41
e
et

14) wiAE, 74, FFHSH A /E5A4 A 71€. CLEAN TECHNOLOGY
1997;3(2):36-46

15) B, gAAE7IE D HAARA WL 57

16) A, 3= FHAFFTHY HAF7&e F
1997:3(2):57-73

17) AYA, o714, T5d, 289, o]4$. 1,1,1-TCEo gt vjAlA diAAZA 2

1784 71€ 1994:7(2):33-47
2. CLEAN TECHNOLOGY
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1) A AHA]19202D

4

&R F448EC w2t 4, &4, HsAEAADZE FE5HH, 84
A AEAE vA 7Y Eddes FREACHIE M-2).

<UHAMHEREY ZF >

O=s EEF H&EHS =2 =4
= T4, L, BoA 4, Holl$
A 232l Al
sl ] SHAHESRA)
]

N-HEI=Z2E + #IH + 8  (HoHHE)
ZciS0EIZ2 + HHESH + 8 (HIHY)

F EEAA + HRBSH (OF @ &)
EIOJE + M OF ¢ &)
Srata A (01 ATH2HH)
(22metm)
(L)
(o7]
Sl aagy (IEFE, IPA)
- NEIES" (SIO-Z21H)
] 22B0E2H_ (S2BUE2)
= 247 (HCFC-225)
AT AT (HEZQ23})
2ol y oA CEL e
(Ea12220E)
(BIE2E2202 ™)

[12 m-3] CHRIMAR 2E(EH2ESAIHATH, 2006).

A AAHFH. ] of Korean Oil Chemists’ Soc. 1999;16(3):1-4

18) HFoRA(F). BA|eA IS LA @AREY 7Ie/id £8) TCE, MC Al A1
A g I AR i AT ASE®. 2013

19) e=2teAE A, sUlie tAAAE7&e @ € 1,1,1-TCE HAAE7 & A-&AH
(A /HEE=4A). 2006

20) WiAHE. H2 AIAIZAILE HAA8 7], Prospectives of Industrial Chemistry.
2004;7(6)

21) Hpo]A(F). BA|EAGSE A UAIEAEEE 71T #&) TCE, MC WAl A7
A AL 9 I AzR7e A A EASE. 2013

25



A A A =43 @8 284 5o oet 27 5 e, F2 AlA
Al pHell wet A, F4, E*E*EVJSE TEIH. IS &EE AEA

l‘]l‘
=N
f
%)
>
%
oL -
i)
N
[
AC)
[
d
[>
o

FA T 7P HEFoR ARG E g
i, AT H Avt o] MA] AREEAL Y. EEE AEAE At
UEE, SAUESE, S-AUERY 22 €2 A7l 2ot 27

42 Wil =73 Ex ooty 280 oot LF=S AlAet. A AlA

_I_4

=4 AFAlE N-HEnEs=(NMP)Y =dEdg 29t 242 77184
o AMBGA & H7tete] A AHA 9 AAge Hast Aot T2t
A PRI R o] Az HeAErt 2asty, #A43 leH
o BAZE Aok, TR & W ARSI AAAE Bjete] AL 5 21 L,
Slargol weh AHg Ao g2 JrHAIES /o] WS AHae
sHE71E Sk dAlo] Atk E5Al AAAl EiOM(Terpene)ﬁ%
U AURo|A &5 d-guylo] FAgE0H, HFPo] 53510 AR, 1
A, S, FYA, WA, A, 93 59 ARl A8 5 3o, UM‘J
=0 o E3iE= S40] Ao
BAA AHA F AL doleiA, FFEA, LA, S =HE
17} Ao, qu % SRAA(ERA, DA, BEA)7E At defeiA
A% 22 AHAE ¥
= %71305 oﬂ e &3, AHE, AFAgo] esithes Aol e
U, Iebat Az £AIE siEsh] A%t Avlo] Heto] Besite B
o] At FRAA MAA FolA= A MHAZ de AEEHACH, Al
Ag3 dx/dol 1,1,1-TCEE fARHAY <2t ESSZ2EH(TCE),
HEZ22H=(PCE), E2ZHHDCME AH&stthzt, 109 ARE: 7]
= AHAdeE IdE ARSshiA ERZREEA(TCE)E Al Ee(Kauri
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Butanol Value; KBV)o] SA}st tZ2 g xgs(DCP)¥ nPBA AlZRA7}
AT R34 Aol HEzrdg, toligrtnyo =7t g
A AHA A AL ATt

2) AN &

HAIA 27 1&2 S4A7g0l B ol Ji7ke] 27] FAH|go] Hast
At JLAAHo] Thsstal w7|Eo] A2 FASHA] ot eFRISHA T
E CO2 AIA, E5=vt A, FlolA AlA, UV A& 5 AAAH7|&o] 7
d} 1:!] XLQ.Q Oﬂq- 22)23) 71 = = -—-F,]—ZU]—E :Q]—.Q:?‘_]_- ﬁ/}_]' -"Z_‘.g_. %ﬂ—}_ﬂ]—ﬂ vl
A7 E4E E8cd Hske =¥ YAse VI fd AHS
(deposition)at] = Fé—% FoAY 718 2SS E220 44 (etching)
oz AARG. E=u AF7IES iJfE}%‘ZiOVIUF sz ‘4%01]*1 “’X*%%
v o] 98 Zet=utE A SH= v
Eet2uke ol gttty 7R

X
= WA YA TAYE o8Il
Ae FUs] W] Fulege] A

Rolge WRE s Wl irk.29

3) =l oA A

SRA(A2A) 77184 AAA A= 47195 TH2=E A7 34
AlgE]

Hoj A2 7Fs/del Ao ofu] 1997¢ jF wiAZle] Ad 7AE EHH A
A= t7d2 GaA SHES AREES FoIU7Ial AeH, T47|UolA
oA A7gAS vIF2 40%E 2Hote A= AU, T3 FA] 4

22) WS, HZ] AIAZ AL A 7], Prospectives of Industrial Chemistry.
2004:7(6)

23) St IE A7, U AR 7S 98 9 1,1,1-TCE HAIAIE71& F-8A=
(A /2st=2A4). 2006

24) HoA. At ERut wj7fEeEoe] AdE AAEES] AlETH(cleaning)oll HIA=
a7t FErEIIA]. 2009:42(5):208-215



27 EHEE dAT & A= AIEA i 2 B 39 53] a7
=0, ol 1990¥ ] S349] &2 HolFe JEEA e 714
7b Aot & 4= Qlrh 8% AEIA 7YES ALsta I E Ittt
U AAA 2 9 FFUA B 979 71 S AIBA AR
A 30%, EseA A 20%, G244 40%, 71EF SA7F 10%7EFe2 =4H
ot di71gel diAMg s SAZE 70% o4, '3 AATE 20%, BAATE
10% A= AHEED o S47|92 FAAAR] FHo=E 7|9 daA A
BAE @ol AHESHL Sl AlE YT () HANEA 4rdAE
AZ HH, ASlslo] &9 7|edRE 4, daA HAAZAE 95d
B F4Hl=d, sFeiehgAdo] & TOP-CLEAN 59 AIZAIE &5t 3l
Ao g Y. BARSTHS AA7IeE ©@oleaAE AAbstal o,
MICLEAN Seriesi9] #4tg 0| Fojuyw, eHddS 7H AIBAIE 5+wsta
Atk ESF C3}se BW CLEANER Series® BelAaAlS AL Qo
o, DAY dE TOKUYASODALE 7l=AlF= LA ABA
METHA CLEAN SeriesE 919%H 7Rds] 92dHH FFotal Ut oA
< 95%°1Y F&7tect AdEEe] A 7HA A d=d ERFY, FeFe
G3ehs & wHfista Utk H7 |92 4154 HA Al AE 91d AAIAA
ol 94dRE A HANFAE BAksta ot 17193} Jokeh-2 =t &3t
T YEQl Ho|lAAZ FFSHA oH HeA i, 7HAA"E, A
Vs 9 EAEZ Ad ©EeAA ABAE Bibsta ok 7192 944
250995 FAS Ao A% 3THE AR EHEE e =
U stskeaA AAgA A2 A7 4000 v|vto g FHEY Jske 1719,
A5, Colet oA Bitkgastal KA EFY oA +d5a
stz A=dl, FHoll= d7199 Tﬁﬂ & Holt}. J3lekZ 92 FE A
ol 2k5) 944 509 YRS B, A%t 29HE AAAAIE 20 A4t
SolZt oy 2 dA QIXREEF 528 FAAVFsEC] AXT AAoH. L7Y

<= U= EIAReE 7IEAIRRE X0l Fuet A, £, gekeaA|, o
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SEorl Uk 290 MEEAY, NATY, 0719 SolA &% 4
Aol Azt A AFAE =3 Q
SOl TEHL eH, SAEAR €& T71d4Y 944,

o]
APAIE St ek U792 V7149 daA -4 ABAIE, WS

&

Hold 71% ey ] ﬁ}tq TB-@ZH—J %*} /\ﬂ Aol gt 4= ‘§-l ?l’ll
FZ 522 oA AZAS] Hago] EUshA ZAPEHA Xt e AR Y
EF5iTt."25)

Seuet A& 7| dolA AZA Ao izt o]
7}Ao] a7to|H, 20209714 ARgel HAIE dFgelqla, E
(TCE™ HE==2HHDCM)Z HAAMAAZ wol AMEEIL 9&;‘] o4
o] A1 AU k=E7|E0] Rol A4S IETF FE 0] XgHF A oHA
BAARE 2tE AFAE st skl

O0%71(F)= 1993dHE HEZEZHTHDCM) AIZALEE 2311 U
=0, JEE2MHOCM)Y 74 9 kA EAE s dAAMAAE =AY
skltt. O0A7I(F)9 HEZ=HEHDCM) AIFAIARS JAAMNERQY
4 o]=9] 13+ AlY), 2FTAIFRQA AIA), JABTZ@EAA), 713
T2(E7IA7), ARZAFAD)ZE FE=] ASH. 18y HEE=EHT
(DCM) AIGAIAHOA 9% tEZ22YEHDCM)S EH(overflow)A| A
712 U APAA JABw2E B AL, &b SHRERE =
SR= AAst EA4E & WHE HEEEHHOCME ESdF= A%
o ESF AFAIAH] AAE W2t v S50 AT ¢ e

25) MG, dA AGA - 2o FAHAL ANZERE. 1997



2 A I Fofl ZetEo] AFES] FAT 22 11 &4 718 &
of A|AsfoF gttt WEtA o]t FEE AAT 5 AT F= EHEIL
Adwzo] AZ=0] AATh FE EERoA= HE22HRHDCM)H] H]
% Aolof| 9o o] EYAAEL HEEEHEHDCM)Z FuRE &
AEEE AA =] ATt O0A7I(F)= 19939FH HEZZHEH(DCM)
AGAAEES H8o1al, A s FEGFS oF 40L/E, A2 24417t
/Y, 259/EE A&KZ ot HEH(HSEEHY, DCM)Z A=A s
SHdet S o9l 70%E FRAAT &
7] & HiEA71 qlsleH, FFA= 67id F71= wAsHith 00
A71(F)= HAAFEAZR dE22HHDCM)TE Al F2o] 4511, |9
go] wol ARG A A thdo] QtEl= EdolH, AEF A4
Rl AAH AFFAIAH ARG EojoF 9to® AXE Xt HA| AHS
400z <ol vk 4= = AAIAR] ABAIARS Aokt viAE 5(1999)
2 00A7I(F)oA @718 &2 HE2EHH(DCM)H} Zo] A&go] &5
AN SN HIEZEZHEHDCM) Bt QbAstHA A
A 71E AIRAIL"EE AR = Sl AIRAAIE FH6keeH, 4
EEXEW DCP)o] ASHo] 1L, HAA MAAC|EE HA} ¢
A7t A A= Aol thrlste] Boh AEAF AR 4 2 54 ARAIAE
9] g FAVIHoE HET AL Aottt
OO0HAHF)= 19929 FH 1099 FAFsto] 29 &<t tiAAIZ Ao of
gt AEE ofal, 199490l 20999E EASte] FXEA 3o
1,1,1-TCEE ©3aAE, CFC-1312 &4 47y AFAR A%t
t}.26)
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20) W2AGE. dA AGA - 2ol FAHAL ANZRRE. 1997
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Teble 4. Composimon of MO and Alternstive Nom-aguecus Ceaning Agents

A2 , '
i MC Cleaner Bl Cleaner C Cleaner D Cleaner E
54 | |
| zau N L o 1 me |
e
Al CHLCL, CHLh CHCCLF o galrseng
CAS No 75-09-3 PBEIR-10-7 | Tl 64742-48-9,
bl | 15609-01-3
2T, 25 _ _ [
(g/en®) 1.3244 1.16207C) ! .82 0.82
4
-J-ﬂ
saee 28.12(20°C) | 34.95(207C) 21.6(257) T - -
{dyne/en) |
k) - s 9 £ I3
() 40.8 45-68 32 09-235 151
—
Faa/ g s ) 022
ST 78.7cal/g S6cal/e 528cal/g 5 {Butyl Acetate=1) |
27 i . o : i
3480(207C) 401019.4°C) 50242077 (.1(257C) 58{257)
(mmHg}
A= (eP) 0.425 (25°C) 0895_ 0.43 | 140
ol (') e e o B 86 44
KBa 136 120 58 - -
Be BalE 0.17%(25C) - 0.066g/ 10028 E lppm °] 5 79 (25C)
Odor Chloroform odor o4 Ay kgt ol 28k i R B aE Ja
bl 4 g9 B4 roig ¥4 | sras bt
HATWA) Hlppm 470ppm FAFT-11 B70ppm o] 4 B00ppm
ey 318 (2802) e ge | - e
wolgl4 84 &4 &4 g4 5
oDP 0.007 0 0.07~0.11 'r 0 0 1
744 (&) 2.260% ke 180080 /ke | 4000~50002) /% | 1.500ke/ drum 4,000 ke 1
| gr | sAead [ seed et A% [ awdAs |
i i | HE (NFPA) T oA } cEdh Al |- dljalid
#1Eh A1 friad | wd=1 vk A gl | EHa e
Ul =0 -0DP, GWF 212 |
7heid = : 1

[2 I1-4] DCM MIAK| SELH0IM HRMIAME FM6H= HisA MIAK S4at
DCM H|xE(HXHE &, 1999).
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4) 319 =¥ A

FHolA HAA SHE MHA = 3 o] Al7]o] A7t = 3leh. A9

3% 1995WE7HA] A4A AAAE FA5k= HEC] 5571 & st ©l
'6& A& mzoll 20061 REACHE=EZS] 55, ¥7E 5171 9 Algtol] &
gt HE)7F A=Y AREH fHoA= HEEEWHOCM)OIY EFEEE
ANETCE)Z AMHA= AFESH] HdlA= aAE0] EHA %= U
g 27& 878 plFolAE HAaA AAAE FE5HA 271 fg =¥
ATk 55| WjAENZRS ARV SAAEEAIHE(TURA)O A3
IHe S4EEAAATLA(TURD:= vl=dolA 7 A=421 bAgE AlAA
A 2 B AAE LS5k Ao BrFE S Sl

= WA 2SE SAEEATH(Toxic Use Reduction Act, ©]st
TURA)Z =84S E;@J—l’ A9 7149 A= A 0}/‘17] A %= As
Z2Hog AHMH Hrl 7 _’_lg oz AAEFOoH, 7|Yo] AAR EAEZ
= Adst7] g AdY S1E St=S stal Utk TURA+= —/‘3%@7\
LA FAHES(TUR Adrmmstatwe Council on Toxic Use
Reductrion), A2 $HFESHThe  Departement of
Environmental Protection), S4&dAR- AT ATA(TURD, 71&A LA+
A (Office of Techincal Assistant and Technology) 4l 7|39 ggoz
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—

4~

32



12, A2, A, TAE, HEF SO el AP Busty, ol dmet
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z19] 1 2 A ) A
o= A HHe}t =4, AldEE BA, vig 24, HE 9, AL 5=
ZsHeflof 5l o] AEAME A=H ZT(Toxic Use Reduction Planner)
O] Zrof stofl ZHAdstojof Sitt. 18]al o] HilA et A A= TURI SH°[A|
£ &l AEHARIoHA SUNEY, Al AE, SekEd, 78 AEE 45t
H RE AR] AREA EHT & =S otal QIth27)

A
SHEAAAALA(TURDE 5449 AE AT, 454/ 8A7 &
Ay FG, 4371 Exa A, AT gAEd id 2 Y4B 5=
Stal itk TURI= 7190l &2AE SAH4EAARAE AgS AL & =S
gAEdE  BrElF=  ZEAAE Jidste] ARt 59
{CleanerSolution Database)E TZ&-2Yot] AZA| AREAE0] AHA4lo]
A AR} sk tiAde] AR Aldxd 5= ?J‘j'ﬂo}tﬂ A AlE 5 A
Za @0 feohA g2 AEES AYY ¢ J=s F=tHI¥ II-5).
ESH PZOASys(Pollution Prevention Options Analys1s System) TZ21
o AEAERE Zled 34, HE, &3 @ AFJYFE 59 ARE
Sto] fIRAABASTE A/S/1E FEote] B P AlEdE A==
EcHY 11-6).

o]

N

Mr o
r*o _1}, ru]

l

27) AR, olFd, B4®, ZHA. SH4EE AFS A% TURA =Rl tigh A+
A E S|4, 20 17 27(4):257-268
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CleanerSolutions Database
Solutions for Surfoce Cleaning

FIND REPLACE SAFETY BROWSE EARYS

IOV WY VAl wANION CLim=Y yrres AN

FORMS VENDOR INFORMATION

SUADCH VERDSE SUFMIRD 18D

FEOWAE VENDOTS & FIODICTE

[d2! I1-5] TUIR CleanerSolutions Database.

Pollution Prevention Options Analysis System

PROASys

LoAD IMPORT COMPARE YIEW

A ARl i fiie ST L AW DaTA

Hurme Bisftn Poinds / Selety Evaleifion LR ]

UPLOAD EXPORT

Tk kthLAS T Ful

TRXICS USE REDUCTION INSTITUTE TOOLS ARSISTAMCE

[28 1-6] TUIR P20ASys.
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ot [11 M-712 T2 AHA S iAo A5 WAFAIZ2F 7]|dE<]
AFE gt Aot Morgan AlEte 24 & SAF A|Aste 5 o
gl EERRAEATCES AR, 340l A8d 428 adise
2 AAsH] A% AAAE 2L AL, EYS22ER(TCE) WAl &%
AAZ HiAol AdFstth. Umicore= 20008-2E59] PCEE %L% Ne

_c;
20,
o

AL FAAE AHSAIStoH, PCES ARS= &9 iS¢
Umicores= g8 H Al&A sdAet @oto] d2A Aﬂ?ﬂxﬂi %

= Ao Atk g A ZAH AHAE HAS A=, 25
ol Fug AgsE A Bk A7k 16,000229] g Fekyrty
t}.28)

Pl

rskﬁﬁ

Table 8: Massachusetts Facilities That Successfully Switched to Safer Alternatives

Industry Toxic Annual .
Organization Sector Replaced Safer Alternative Reduction More details
Morgan Advanced Porcelain electrical TCE New equipment that uses Borax. 3.300 Ibs. Video and
Materials, supplies baking soda and water Case Study
New Bedford
Umicore Electrical Electrical materials PCE New vapor degreaser that uses a 2,000 Ibs. Case Study
Materials, Attlebora modified alcohol-based cleaner
Metalnox M6386
Lytron, Inc., Woburn Metals TCE New vacuum cycling nucleation 6,000 Ibs. Video
manufacturing system that uses transDCE
CD Aero, Capacitor nPB New eguipment Alkaline 5,600 Ibs. Video
New Bedford manufacturer aqueous cleaner Case Study
Aguaease PL
Synventive, Peabody Hot runner system nPB Agueous with ultrasonics 2778 lbs. Continuing
manufacturer Buckeye Immersion Cleaner Education
Presentation
Bird Precision, Precision glass TCE Dimethy| glutarate with heat 2,468 Ibs.
Waltham jewels drying oven
Inner-Tite Manufacture metal TCE New vacuum vapor degreaser 2,675 lbs. Case Study
Corporation, Holden anti-left devices with an alkaline aqueous cleaner
S.E. Shires, Holliston Brass instruments TCE Ultrasonic agqueous system and 3,600 Ibs. Case Study
DCM rinse tank; Alcohol lacquer strip 300 lbs.
and rinse
Shawmut Corporation, | Coated and TCE Hot-melt adhesive process 15,500 Ibs. Case Study
West Bridgewater laminated materials
V.H. Blackinton & Co. Metal finishing TCE Aqueous cleaning system 30,000 Ibs. Case Study
Incorporated,
North Attleboro

[28 m-7] Ol= OHALEMZ= 71

o| orMst CHX| ArI(TURI, 2021).

28) TURI. Guide to Finding Safer Alternatives to Halogenated Solvents. 2021
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(B I-2) EADZ HZE 318(2022.2.23. 3iX})

2r & HIZE20H) HE

7|Ef 10,442 25.1%
T2 U oZ(AIY 0| HMZE ML) 5,841 14.0%
Alf 4,207 10.1%
M A/ M 3,140 7.5%
T2/ A/ AHE 2,571 6.2%
FER/O2YA/MHSR(AZYOIME H<) 2,653 6.1%
25758 2 WHE 2,209 5.3%
TtA 2,132 5.1%
24 2 Y M= 1,914 4.6%
H=(EHAY X 5) 1,890 4.5%
ATYHO| E2 1,195 2.9%
AL /3N 1,003 2.4%
S 612 1.5%
AD20| S|/ A71 1.1%
3/0tA 428 1.0%
ZEIK|/ S OEA] 347 0.8%
X2 300 0.7%
O A 227 0.5%
EEENH 148 0.4%

A 41,630 100.0%
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&/(water-based)® v|E&EA AFAZ LESIAL, HG484 AZA= o
Al EHE F-f oo wat EWE AFA|(solvent-based)?}t 7|EHothers)
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oj=el 233 7.4%
others 1993-1997 2 0.1%
643, 20% 1998-2002 10 0.3%
1278 41% 2003-2007 38 12%
2008-2012 302 9.6%
| 1ss6 | 496%
99 | 318%
A 3140 100.0%

[23 m-11] SAZ2 MM HME 2 Y MSDS HIHHAE 2.

sxmejo] 52 340] o] A SN EelZRzrTo] wriE 4
F2 3740 BISIIHE 11-3). ©] F 24 ARG 2Dl ez
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Eg|Z222HEt L
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(MCL) =o="T 'ye =2=21012 | 74-87-3 | 0.02 | 0.005
Cj2z20e | 75-09-2 | 99.9 | 100
Eg|Z220E an
(Goongz) | 067663 | 50 65

2020-06 |  Cto|mE o
KRC-85 BBB 30 JI2BH0|E 616-38-6 35 50

Gy | oy 5
Bkl JgHIE 1 2
olo] tfjsf /\V‘ e 80 4 gAY, EfEEEdEo] Al =
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I ISt EI EYZEEH TS BT SAHFEA)0] A Bt oty
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31) ECHA. REACH Registration Dossier — Chloroform (67-66-3).
https://echa.europa.eu/registration-dossier/-/registered-dossier/14963/3/1/2
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Abstract

Impact Analysis and Improvement Plan
Arrangement of Regulation Changes for
Industrial Cleaning Substances. Focused on

Halogenated Solvent Cleaners

Objectives : In February this year, acute poisoning caused by
halogenated solvent cleaners occurred in two workplaces one after
another in Gyeongsangnam-do, Korea. The incidents received great
social attention as they occurred in the middle of the Serious accident
Punishment Act enforcement. However, the background of this incident
being taken seriously in the occupational health field lies elsewhere. It
was because the chemical that caused the incident was
Trichloromethane. Because Trichloromethane, also known as
chloroform, is an acutely toxic chemical among the halogenated
compound product that causes acute damage to the liver, it is widely
used for experiment or investigation purposes but it was never used as
a cleaner in Europe or South Korea. During the government
investigation, it was revealed that the ingredients of the cleaner were
deceived or the content was manipulated. It also was pointed out as
the background of expanding the prescribed toxic substance in the
Chemical Substances Control Act and strengthening the standards of

mixture content. Therefore, this study was conducted to diagnose why
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such problems occur in Korean cleaning work and to prepare

countermeasures.

Method : The most important thing in this study was to obtain as
much information of facts and circumstances as possible and to
diagnose the real problem. To this end, data analysis, in—depth

interviews, literature, and expert advice were utilized.

Results and Conclusion : The research is suggesting the following
things. First, the Ministry of Employment and Labor must be aware that
the companies may choose to avoid regulations routinely as a response
to unjust problems in the market when preparing measures and must
come up with a measure that will enforce the regulation effectively in
such environments. Second, policies for product suppliers must be
developed. A review of whether it is possible to prepare a basis for
punishing evading regulations for the good of the supplier must be
done. If legitimate punishment is impossible, a policy that gives a
message that the state is observing their acts in the market must be
implemented. Third, it is necessary to establish a cooperative system
with the market. Although ESG policies of large companies are weak,
recognizing them as a tool that can effectively help government policies
is necessary. Fourth, in overseas cases, it is the government’s intrinsic
responsibility to develop and distribute a safe cleanser. However, the
preference for such substituting cleaners will not increase by itself
because of cost and facility problems. Searching for a public alternative
such as operating a facility that experimentally uses alternative cleaners
in industrial complexes which are concentrated with metalworking

workplaces may be a way. The government must come up with a mid
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Abstract W

to long term roadmap to find the factors that may lead to using
alternative cleaners and encourage more companies to make safe

choices.

Key words : Halogenated solvent cleaners, Chemical safety policy,

Regulatory avoidance, Supply chain management
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