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(intoxication, poisoning) : Poisoning can be defined as an interaction between

ok
a foreign chemical (toxin) and a biological system that results in damage to a living

organism. (Marshall,2014)
1319 Z B F0| & E 24A7HO|LQ| 23] Lo = 4A[ZHOILY
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Hazard surveillance

Health surveillance

Occupational health surveillance is the
ongoing systematic collection, analysis,
interpretation, and dissemination of data

for the purpose of prevention (International

Labor Office)

Active Surveillance

Passive Surveillance

HAE TAIAA =4

m Systematic, ongoing
o Collection
o Analysis
o Interpretation
o Dissemination

o Link to public health practice

m L 2 AE ZAAA e

©

>

15141 7|8F DMF, NMF: 2010
2% A& :2000-2003

[ 2tA 28t 2009-2010
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(E 2) el A4 #gAAA F BaAs ( AU94 A, 287A9E probableo] 4 A 744 )
w AL FA( 7T FACR) A A AAE 201299 A ALHE Aol

dz %87 | 1998 | 1999 | 2000 | 2001 | 2002 | 2003 | 2004 | 2005 | 2006 | 2007 | 2008 | 2009 | 2010 | 2011
A 22,159 | 588 | 16 | 381 | 975 | 937 | 793 | 396 | 392 | 413 | 538 | 496 | 1,073 | 4,322 | 10,839
A48 | 106 - - 106 - - - - - - - - - - -
A 1,050 - - 113 | 235 | 439 | 263 - - - - - - - -
A ! 536 - - - 287 | 127 | 122 - - - - - - - -
9 34 366 - - - - - - 366 - - - - - - -
ne 1,755 - - - 193 | 205 | 120 - 156 | 189 | 192 | 178 | 123 | 399 -
a: 1,468 - - 130 | 154 | 135 | 266 - 152 | 110 | 124 | 140 | 127 | 130 -
bEXE] 686 | 571 - - - - - - - - - - - - -
e 529 - - - - - - - - 57 69 97 | 170 | 136 -
4| 2904 65 - - - - - - - - - 10 6 12 37 -
H A4 368 17 16 32 26 12 - 30 44 23 45 17 20 43 43
YA BAY | 2,165 - - - - - - - - - - - 229 | 824 | 1,112
44 F9F | 552 - - - 80 19 22 - 40 34 98 58 65 62 74
3 R D ¥Vt I e e e T R T S I I N I I B ¥ 7T
- s 506 - - - - - - - - - - - - - 506
FAA &% | 1,662 - - — - N - - - - - - 327 | 544 | 691
7] | % FA ] ] ~ ] ~ ] ] ~ ] ) ~ ] ] ~ ]
g | -987]%
$34 &4 | 8911 - - - - - - - - - - - | 2,147 | 6,764
(BH=2| 21U ZIAIAAH|, 20123 ZAH|A| 2oL DA, AGOMEAATLY)
9
o ol 7 '1|7:|| HZIGI:H 7t |'1|7:||:L |-7 ZIZ|C
ool MY HAXA L AYE ZAAA : 2= HGZUC
m 1A =FAF (202014)
o ArA 714 1 986177H (99.99%)
o Z2AF: 2,212,769 F (99.98%)
- OpZH2H1 1,112,056
OIH}RIH AHO4 OIH}RIH ZHO4 ZIOIH
_}1\_7:" JEO Ol:?_l'_”:, &E% (C1) _ﬁ7‘“ EI_I-EO O|:I7_I‘ﬂ|:i THo
(C2) (CN) (D2) N) (D1)

1,146,082
885,177 331,594 410,027 143556 260,906 56,438 189,998 14,469

77.2% 28.9% 35.8% 12.5% 22.8% 4.9% 16.6% 1.3%
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5 BUNHEHRZ(MSDS)E LOUCH 2 FIAIA ARCHD Ol MR 7
- YOI Ul 2M)oM MZ T UKLEEN 900DX2, UKLEEN T6!
39 7124 N8 FEOING 413 2250l TRl UEA
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> 169 2855 Tt
N B34
e - AZX(0o1A ALB)
> EC|ZE2MH[E 83(80.6%)
[MSDS] 1,2-DCE, DMC,
Mt 5 I[N

> STEY h HY=E0IE9

> Kot iW%*XI o/t 22
A St

HX
T g
b HYHEI R MO S

> 13Y gdss T
| GRS [ s o
23 - H201)
> EREEEMERR0266~349%)
[MSDS] DMC, HEIHH,
I SO

4240 Y2129

v
At
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1. AR R S ALS el

99% C|ZZZM|E E|22 20t 8t
MAH A2 2 HY

MEH=Z ZISH ALg(21.9)

- 18572 BE — HAH| AR 124944

- 51% TP 1YX| 2X|(647H24)
- 70.9% Y=0tAT X[ Z(887H4)
- MSDS 23 125 &9l

CHERy
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1. AR K S MRS el

Guidance on Key Considerations
for the Identification and Selection
of Safer Chemical Alternatives

[Hx{|9_| 89X 2|kl

=7l ="

1.__1.11 _H,XI

Series on Risk Management
No.60

o

27t mesichs ol
20] ofeig A2
HOFSICt

oJAl
(=

[ |

@) oECcD

SETTER FOXICIS FOR BETTER UVES

[Guidance on key considerations for the identification and selection of safer chemical alternatives(2021, OECD)]
e

2. OB ZoiofA2) iy T BRI AT SIS TR

L A A2} MAHN SE Hol(Toxfree DB)

30

2013.3.21. [1BP, Trichloroethylene SER2|S2 x|
2019.4.19. [1,2-dichloropropane S| x|
2019.12.26. |1,2-dichloroethane SEH2|SE XH
2019.7.18. | MC R=E2% XIH(0.1%)

1BP RS 2% XI%(0.3%)

2020.7.27.
NN-CIHEES0I0/E RS2 H2VIE 28K0.3-)0.1%)
2691622, Chloroform RE27 8&7IZ Z8H85-)10%)
™" [Tetrachloroethylene, Trichloroethylene RS2 8271 221(85-)0.1%) vV B —e—dlgzzag
\ e 1p0BERIZR

—e—c222208H
—e— | YR FO0|E
——1H2RE2l
—e—c|Eata2201gH

—e—E2|F220E

1BP, TCE
e e

2007 2008 2000 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

[SERIE MAH 2 FRIESe] ek ZAF SR 0f4(2022, HHQFHE ANTY, AEATTAS)]
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Trichloroethylene
1,1,1-trichloroethane
Dichloromethane
Perchloroethylene
1-bromopropane
1,2-dichloropropane
Trans dichloroethylene

Trichloromethane

£} 8322101 HE]

L2} R7 18N HAA| =LY 4]

10 ppm (STEL 25 ppm) /8187|F/E% 22|
350 ppm (STEL 450 ppm)
50 ppm (STEL 100 ppm) /6187 |2/212|CHA

S|
=2

50 ppm (STEL 100 ppm)/S&2i2|Z
25 ppm /SE2IEE
10 ppm (STEL 110 ppm) /6127 |Z/E4 22| 2H

L

200 ppm /2H2|cHA

[97-1-309] 85% 0| &% ('97) ~ 0.1 % 044(2021)
[2019-1-93110.1 % O &%
[97-1-297] 85% 04 &3 ('97) - 0.1 % Of4 (2021)

[2020-1-997]0.3% 0|4

[2017-1-763] 25% 0|4 &2

With hydrofluorocarbon and hydrofluoroether

10 ppm /6187 |/ !

[97-1-281] 85% 0|4 &2 ('97) - 10 % Ol4f (2021)

2. 20d 4

Off 2] ThAY 212

¢ 2R E oy
B2py RefEol el gSEHE X138 Aoz

£} 8322101 HE]

6.8%, B2 71 26.7% 12
AUeret 20| F2 7Y,

CMR 2% 30/ AIF

v §|~1(1;H}\|
185 1A

OHol=

EEOH
S

HEf=

QE5| 8312 S20| AR5 AJE(304)
|:’<El

= £ 2015] 1000
800
600
400

200

T T 1
1997 2000 2005 2010 2015 2020 2021

S APYo| w2 greta Ay off X -~
o
> SlotEE 20l
> QofefelEH HA|
P Q=22 YD
P SLSIAIOE R2AEIM A - HE (619843408 0
P Qoforel=H YUSF - RIx, o, 22 X, 2ut-A
b LRIt X 7|F 1 313 Al AX S AL D)
30 | augnzn
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Off 2] ThAY 212

83 CH SOOI AE

L2} R718H AAA| 7ot

ER R

Trichloroethylene

1,1,1-trichloroethane

Dichloromethane

Perchloroethylene

1-bromopropane

1,2-dichloropropane

Trans dichloroethylene

Trichloromethane

Hazard classification Regulation

Carc 1B, Aquatic Chronic 3, Skin Irrit 2,

Eye Irrit 2, Muta 2, STOT SE 3

Acute Tox 4, Ozone 1

Carc?2

Carc 2, Aquatic Chronic 2

Repr 1B, Flam Liq 2, Eye Irrit2, Skin
Irrir 2, STOT RE2, STOT SE 3 (*IARC
2B carcinogen)

Flam Liq 2, Acute Tox 4, Carc 1B

Flam Lig 2, Acute Tox 4, Aquatic
Chronic 3

Carc 2, Skin Irrit 2, Acute Tox 3,
Eyelrrit2, Repr 2, STOTRE 1

Substance of very high concern (SVHC)
Authorisation

*SUNZTAS

Restriction : paint trippers for consumers and
professionals (0.1% by weight) and by industry
only in closed systems with ventilation and by

trained employee

Substance of very high concern (SVHC)
Authorisation

Restriction : no use to the general public
(0.1% by weight)

2, 731 £

Off 2] ThAY 212

CHo[l2 oA

37| 2X|0|M TCE

FOlotH A Al (B4 X 2HY)

oy
S0Jstthop ol (204)

Toxic Substances Control Act
Safe Drinking Water Act, Clean Water Act
Clean Air Act (Hazardous air pollutant-

Permissible exposure limit

22 JdH unreasonable risk

a
g

Halogenated solvent cleaning NESHAP) | ;5‘%‘]
Resource Conservation and Recovery Act, Comprehensive w: °J
environmental Response Compensation and Liability Act

r“/ TCE :

|

- [HEEL (83.6 %) B2 SRH2E (Closed system)
14,7 % == SX| 204 [2,632714 ~ 6,232 A 24
- 1.7 % 00|22 EX|HIQt 22 J|EL XZ

.
Mg

Open top 57| 2| 73

In the 1930s, this same company entered a new phase of the cleaning business by purchasing
basic vapor degreasing patents from Germany. These machines would be used with a new organic
solvent, trichloroethylene. Engineering advances for the “new” method of cleaning parts developed

Frank Salamone, Vapor degreasing: Past, Present and Future 04
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E2[ZZ20F; TSCA 6(a) 57| 2702 Ak 114|(03/20/2017)

- EEQILHX2E : 222, 1-2Renal HE220EH &
CH2 CHH12 : Hydrofluorcarbon S 47 A&
4SRN ) 22602 rzaznEe 5] X ZH0 ASY 1 HHE B8 81 22
g’ f | CiZ2 202 RIIF| O[22 B2, 2 54 0] 210D ok S0p| 10| tHIZR2 T2feiR) 5.

1-Hzpmen Ha2R00 o optx| ojoz | A& AJARIO| TCE CH4l AtE E|0{0f &

Analysis of alternatives : Industrial use of trichloroethylene as a solvent as a
degreasing agent in closed systems [Chimcomplex SA Borzesti, 2014]

Abrief look at the solvent evolution may be helpful here. Trichl was the first

used chemical in the early years. Perchlorethylene and methylene chloride followed. Then lower
boiling precision solvents such as chlorofluorocarbons and the trichlor substitute trichloroethane
held center stage until environmental regulations changed the picture again. Now the number and
variety of chemicals vying for attention is enormous. A review of past issues of magazines which
Frank Salamone, Vapor degreasing: Past, Present and Future 304 lists them all will amaze you (‘Drop-In Alternatives to Trichloroethylene,” Process Cleaning
Magazine, September/ October 2006). But the bottom line is this. The old standby vapor degreaser
can still be used with any of those that are non-flammable and compatible with materials of
construction. A simple adjustment to controls will put you back in business

Tl Sl ThAf 2

2 g0 3£ 23 AA0M E2IZ 2202 Oy

REACH 617} X =

- OPFAPEA 1 7| A0| ARSIRIK Q! ELE Ot HERHTHRIO| giths 212 5%

TCE 6")" I‘"E ogb;t { ’-}\|X-| |;||_EL H}‘AH

20

* REACH H1& 9|3 6{7}2 UIoiH 24 BE0j|A TCES A6 MATEQ| A7t Perchloroethylene AFEO 2 HHet

%% F< PERCE 224El 7|7 (open top)iiA] AL

TCEO|IA PERC CHA| HI22 53

TCEO{|A{ PERC CHHl= & Hoi HEHOME LIE £ U3

TCEE CHAIS! O|R-= 617t R HIBS TSt | 2fe

TCE?} REACH 317t S20|| Z3|0f CHA| 37| - 00l B2 SERE MAZ /ot ARIT0| BkaLt * 141 387HATH 57} A

Substitution of trichloroethylene in metal parts cleaning in the European Union : A survey-based study on the effects of the authorization requirements in REACH
(University of Gothenburg, 2021)
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2, 731 £

OfjAf2] x| 22

TLIXC| 2 £F MA0IM R 2] 22

oiry Ao A

-5 IES Ml 01 A
-7 [EHMYIYOIME MB(25% Ol 2iR) 2% 14 5

C|B 2 mEtel 213 Rl

+ 0|2 EPAOAS QELIR|K|40} =0F A2 AF2S 618611 YX| A
+ Q% REACH H|=0f oJ8f &olz|=

 CISENEHSEE MY, WYY HOlRY 50| Qal0l ol
- ol L SOSOIAE 23t HOIRIA OIFEI0] HE XIHOR ISIER o0, MASA 12 22 BE511 9IS

Qb= (DNEL) 3mg/m3 HIA|, 29| L-£7|Z(0EL-TWA) 0. 04~10mg/m3 HIAI (474 7 [2)

- & PO 20t 22 U

.
ox

A=A
1o

rulo

i

o atgixt 2

i

X4 1% pauis

o=
o2t HE AL 10-100502 BA| 94 57| 0L] 7171 9

+ DiSE S0 Al ALY, A0 O/ 4 91T, W 15 A N, 2 A4

 Sret= 2| ol ofsH H|E|X| ¢!
2 Al 4D HE 5 150 HZ0M T A8

AFEE0| TEX| GEOF Zd0f| CHBt B} E XpH|=
Q8410] 9= 30 2 TICIE]

Hol g2 ol

2. 20d 4

OfjAf2] x| 22

FoHoX| o2 3f!

ofetE &7 QP 22t 8A| MAA?

J_ J—4 A 2

QoK oCf
- AEoZ ZHefory - 3l

LS

'QBHR| OO SR AR

_E 01 E:|E Water

Annualized Cost Comparison

Cost Element Vapor Degreaser Water System
Equipment - $7,030
Cleaner $22,425 $1.211
Filters - $75

\ Energy $17,537 $9,605

Labor $25,407
BRE -
Disposal $2,046
Total $67.415

$31,023

$48944

[Katy Wolf, 2020 :
Safer alternatives to vapor degreasing]
SolIA
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THoflA{2 CH| 2 e Ch3pl S R AE]

ER|Z22ME £ 55 (2022)

—
S v/

> E2[S220E &13(80.6%) > E2S2MER066-349%)
[MSDS] 1,2-DCE, DMC, [MSDS] DMC, ot
MQoRIE 5 71X IEH SO
p SHENL, BHLEV|FS > SHEAN, BHLEV|F|
28K 0|4 £1H(23.6~48.3ppm) 2bH O 4 ZR1HAIH 35.6ppm)
> ZEot 2D [X| DX 52 p SR A BXSt
ds 2N
P HYESIHR NS S P HYEOTHB AROIES

3. L ZHOAQ| Chixf 2 = Ch 83l 2RO HIES
3 =*=
CI222MHE 5 52(2019)
HYBAS A2 - 28 ey s el Bt
o Hd  Aoit  HAagt | BFE AORE Aag
e p PROC 2 0022 0045 0000 | 0108 0181  0.000
oy PROC3 0113 0191 0035 | 0000 0000  0.000
y PROC 4 0166 1058 0000 | 0129 0224 0077
* PROC5 0341 0808 002
1 T ——— e PROC7 0267 0912 0000 - - -
i i i . PROC 8a 0253 0366 0045 | 0433 0896 0176
T ﬁ PROC 8b 0279 0279 0279 - - -
& &S Qpa A PROC 10 0410 0410 0410 - . =
¢ T e e E & & & F PROC 13 0309 7220 0000 | 0979 2286 0215
AN T 42 PROC 19 0172 0963 0000 | 1546 5008 0312
> b TNy 0.232 0.739
L : o 95% AR 0.197-0.267 0.301-1.177
’ (ERU=HBHUY =2V |F)
L]
T =
# - Q2 MY S0t s WIHER
1 P )
) . o n | | IGGV: EXEDIS Aot AR
0 . . *
o h e A @ e o o o | ILEV: 2AHPIEADSEl A
QQ.OL QQ.O(’ Qq.d” quc & %o"QJ qg‘*% & & Qo“\ Outdoors: Hr52)/29/2Y
* 8 i b 8 ILGGV: ZAH[E| HA| % AT K] IF5El= AR




3. MR AR AlEfZAF At 2 2Ll - 2| S&F

Shabielot AT BAtZ LA

3. =& ZHOjAM 2| ChA 12

ClEZRHEF L= =M (ECETOC TRA)

QeiM I} ZAkepstz 2xH)

5% 35K
WisY | WlmE | W3y | AR | WSY | WO | B AN | 0I5
(mg/m3) | (ma/kg/d) | (mg/m3) | (ug/cm?)

=TEs)! 3622 137 14488 2000 362 18.3 45 144875
(PROC13)

U= N = 0.1 0.0 0.3 10 0.0 0.0 0.1 29
(PROC1)

Hfet 3622 137 14488 2000 362 18.3 545 144875
(PROC5)
E B4 EE 3622 274 14488 2000 362 36.6 728 144875
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HARI A0 36219 107.1 144875 5000 3622 1429 5050 144875
(PROC11)
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fapor degreaser diagram Source | MicroCare LLC
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cleaning prior to opening drying without vent operation under vacuum

Recommendations for cleaning machines for the use of chlorinated solvents in dry cleaning and surface cleaning
[Guidance on storage and handling of chlorinated solvents (2011, ESCA)]

Handbook for critical cleaning, 2" edition
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