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ABSTRACT

Objectives: Epichlorohydrin is a material that has been predicted to have high volatility and strong toxicity and is used
normally in working area. Therefore, the hazardous and dangerous level and the foreign management system about
epichlorohydrin should be invested at home and abroad and through hazard assessment for occupational environment
measurement and exposure status of industrial workers in domestic working area.

Methods: To assess risk and to suggest Development and Adoption to prevent health damage of workers owing to the
epichlorohydrin exposure, the hazardousness and dangerousness of epichlorohydrin and its practical examples and
regulation level for domestic and abroad health impairment are researched on the base of various references.

Results: The epichlorohydrin caused skin and mucus membrane irritation, respiratory paralysis, kidney and live damage
under the influence of acute toxicity and in animal study, it was confirmed as a doubtful carcinogenic substance to trigger
reducement of sperm number and reproduction ability, abnormal spermatogenesis, mutagen, increase of forestomach
epithelium and occurrence of papilloma and so on, as well as it induced stimulus asthma and allergic contact dermatitis for

exposure workers.

Conclusions: Epichlorohydrin was found to occur allergic contact dermatitis, carcinogenesis doubt and reproduction
toxicity and was verified as a material which would be established reinforcement of management level to care health of
handlers, such as denotement dangerousness of skin absorption.

Key words : Epichlorohydrin, Hazards, Management of the Work environment, Risk assessment
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of o MA(AR, B, AYHl, QR Tk )
o w27]% AHT A £E 5L FHOR AR £
AFSE 3L, S 7] el A A QFSEaL Gl 7] E
W A4 % 53 eishe] shebsielct.

o o

[9)

L ESMEf XA}

FEF Y FL A A (http://www.customs.go.kr,
2010), =79 3], SHFARE G HAH;
http://kcic.nier.go.kr, 2010)E H] L3} H&35t AR E
Fetaa shglov], Sl Wy Az wAol
ARE, AFANE W FRASE 200909 E T4
QLA ATTO] AN GV AR E
gastgon, AFAILO et 4QBH L 27
shol 12 A1e) & et eh,

3.7 | fleHE EIt
quIREI =R F=olAe] F454,
=74, AAEA, A719A, oba A, TS
3% = (NOAEL, NOEL), At&tol tf 3t 34 <
3}3L ACGIH(2006), NIOSH(2000), OSHA(1989)
ARE Fuste] wEYrL ZR2IWL B3 =

3} 9)e) =2 Bl

v ofn Mok o >
ol 10 % o o)

4. %

™

Yerg e
olE E® oy Z 2R =Y FuLEA A%
el A2 918l MSDS 9] g2t 7 Alg 3 ke F A
g0 wE ¢Jsix= T H(RMM : Risk Management
Measures).©. 2 ACGIH(2006), NIOSH(2000), OSHA (1989)
o] Qe 7bol Aupol] w2 AbIokA AL e,
A= AESH oY E2 25| =7 & Al
A w712 0] AT LS A Asha o,

J Korean Soc Occup Environ Hyg, 2012: 22(2): 164-173



ou g s e g5 Aol el &
Wb HAFH B FH FEOE 3R
Ak A4, 5F whul ok A4 8 gk f4bo] Qojyet,
A ZEes s o, 1k F2AAA 3 v
o] ghom i3t sfo] Ae=7] B3} W WS K

© 2 M "kl £4ko] UrERE T SIDS(2006) A} of 9
SHH F o9 Al 2 F- st 31 573l A in vitro} in
vivoAl d EEo A AR A& A (clastogen) T} Of
A7 2 EdHe] firacql 1 Aol AYAAEZ R o]
A & 25 dFEen, HEE o] &3t
LDsp 175-282 mg/kg, LCso(1 hr)& 427 3617 ppm
(13,746 mg/m’), &7 2165 ppm (8227 mg/m’), LCs0(6
hrs)-2 360 ppm (1361 mg/m’), E7]2] FA4 7 7] (244]
7 LDsp2 515 mg/kg S &2 0]9 FA4E=AS GHSZ

EFotH A5 A R 3, 5 =3, AT
FE3oE B 2 9)r)
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ATt 1, 24,48 W 72 A 7Fo A Al Zbgh Fubat Fg o]
=L, /AT J ko] FE oA S
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m’ (0.5 ppm), & =2 none established(F 7154, 2A),
593 mgnt'(W] R ERA, A, B, fHE
), ek 10 mg/m’ (kA 5 2), 299 1.9 mg/
m’(0.5 ppm, TWA), Jd&= 7k 1.9 mg/m’(0.5
ppm), G 1.9 mg/m’(0.5 ppm, ] F-F4) 2 A A3k
9t} u]=t ACGIHY| A 1.9 mg/m’(0.5 ppm, TLV)Z &
3}3 ul= OSHAY] A 19 mg/m’(5 ppm)& A A 8}
& tH(Buropean Commission, Recommendation from the
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Life or Health)E 75 ppm2. 2 @3} 1 Q. 7|7t
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Figure 1. Epichlorohydrin using the process (Example case 1).
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Table 1. Working environment measurement value of epichlorohydrin

il

Al ZF7] Aol e, 713(12.5%)0lu &
7] LH(12.5%) = ATk SR

3. 760 U flsi = "ot

a4 (hazard)o] 2 43 & of 718k 4= Ak fral
Holut BEL AAon fiaje] Zeloletn Hoja
4 glom, SIS E(ishe §2 40 SHEEY &
Fol =2 7HQl &2 kol faigt At Ay S
ShE(probability) = 7154 (likelihood) ©. 2 & 2] F T}
OECDo| A= s =& "9l8) = (Risk) = -3l /d (Ha-
zard)x = 2 ¥ (Exposure) , 2F £33} 9l o, ¢4
B7hs ¥ =4 %X‘ ojuf @ AF e eEH o] U
e o el & AT A g8 gEs
ot skl EPZJ o|ztaL g ojgtet. 984 E 7t
Wio] 7Hg Rz or wolsoz|al Qe A
NRCo]| 93l 31¢ts 5314 &H<l(hazard identifica-
tion), =< 7}(exposure assessment), -&-FF-HF-3-1 7}
(dose-response assessment) W 9] 3| = 2 A (risk charac-
terization) 2] 5= Q 4 A o]t}

D #3014 B7t

o) 1A7F FUAAZE o], LCso> = 01 4] 3,617
ppm (13,672 mg/m’), ¢+ o A] 2,165 ppm (8,184 mg/
m’)o] ¢} © H(Dietz et al, 1985), E7|°] F4 7324
Al 7F) LDso2 515 mg/kg (Keeler, 1976), SA=of| A &
A AT LDsoZk-2 175-282 mg/kg H Y & Ve g o
(Henck et al, 1980), ] 329} t=of] F 2] 07|51 Al
HA Z B A 87| x}Zo] SolE gt T3 A

Sample No. Measurement arca Analysis value Flow 'rate Desorption Samplir}g Calculation3 Calculation
(mg) (L/min) rate time (min) value (mg/m’)  value (ppm)
SAl-1 Insert area 1 0.0254 0.0997 83.34 187 1.3626 0.4321
SA1-2 Insert area 1 0.0281 0.1082 83.34 187 1.3893 0.4405
SA2-1 Insert area 2 0.0232 0.1154 83.34 187 1.0754 0.3410
SA2-2 Insert area 2 ND 0.1209 83.34 187 ND ND
SA3-1 Reactor rear 0.0252 0.1027 83.34 183 1.3411 0.4253
SA3-2 Reactor rear 0.0292 0.104 83.34 183 1.5354 0.4869
SA4-1 Reactor front 0.1434 0.1131 83.34 183 6.9309 2.1978
SA4-2 Reactor front 0.1268 0.1023 83.34 183 6.7752 2.1484
SAS-1 Packing area ND 0.1032 83.34 185 ND ND
SAS-2 Packing area ND 0.1127 83.34 185 ND ND
SA6-1 Storage area ND 0.1087 83.34 183 ND ND
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HEof 90UZt FY e FA] H A8 25 ppm,
R84S 5 ppmo] 921 (Quast, 1979), 90 7H 7
o] AFOA A0 EHURE | EoR
93] 8- ZHLOAEL)-2 1 mgkg/day © & AH& =] 9} tH(Da-
niel, 1996).

Z12]31 OECD 4159] &3t 1At 4574 AR
o A= 30 mg/kg E-Fol A AnbS/Ft FaLe
Aol Raad, 29 44 9 20
F7PE BALAD, BRSO BAREA,
9 QA0 g, ARV BB 1, 2
X]-oﬂ/\«] ZX]Q‘]-X-] o]/\I—_,] 17]— laﬁ jlg_}
A 4kehA 2=4bo] 14 H 9Tk 10 mgke 8%
_,_EH O 77 O]A] _4 71—/\7]_ _\,]_zl-QoJ ouﬂ /‘Ll
T S gho A 22| 8hA] Wste] Foh, el
ZA o A 1hebE EA4Fo] I H ol WA 5 %Oﬂ
St =4 2F(NOAEL)-2 3.3 mg/kg (10 ppm)©| Q3L
Al 5= (absolute toxic dose)-= 10 mg/kg (30 ppm)©]
o, AAY FEo et Foi&F 3.3 mgkg
(10 ppm)©] A0 &2 B 11 (7E 3 5, 2008) 5 31T}

I

4 o

mo{x_ajwﬂggowﬁ

oL
Jﬂérﬂoﬁm&&nﬁojgrznsi

I-J
righ

EOXiél-N

' 1'

F

i
=
H
il
i
5

Y v Sdolug vt
91438 7b4-& E | = NOAEL 19 mg/m’ (5 ppm) (Qua
st 5, 1979)0] 1L, HHE. H 5 A H o A 7+ &2
54U 2= A9 Mste] wE NOAEL 1
mg/kg (Daniel, 1996)C. &2 o] B4 7Fo & HE RfC/

RIDE AF& 319l th 2 3} EPA IRISO| A] up-o-A ol )

Table 2. No. 1 exposure scenario of epichlorohydrin

Epichlorohydrin®] 3147 &7 &2 169
o Fuw 0] 29930 @ NOAELS 19 mg/m’
(5 ppm), UF (Uncertainty factor)= 300, MF (Modi-
fying factor)= 12 Z %3519 21, RfC (Reference con-
centration):= 1E-3 mg/m’ & A& =] gjc}.
B A= 07ke] wizkgd el g8l UF 10,

O}UJ‘JJ AA=E AHS-F 7] W&o UF 10, 18] 3 NO-
AEL ZF& 7t 55 &% (Human Equivalent Concen-
tration; HEC)© 2 W1 8k5}9)7] 1) 2ol F-2o] 4] AFg
O 2 O] T 94t A UF 3, & &4 A 4= 300
o|t}. whetA] RFC= T & Aol Al =& NOAEL 7k

o7t 5% 8% NOAEL (HEC)S. 2 HH3oF A
S}AIA A2 UHe groltt.
NOAEL *=+= LOAEL(mg/kg/day)

= (UF) < 278785 (MF)

m{m o

RfD(mg/kg/day) =

EAYE 2= A4 5(2007)0] A AR
AlthE] 2 18] CTE Aol A 2
FxAbel A dY Hdt =EFH(LADD) 7.7
ngkg-day, dd B+ =ZF(ADD)> 13.48 nglke-
day® A= a1, 34 3978l LADDE 4.64 ng/
kg-day, ADD= 8.12 pg/kg-day= A& E QT E35F
RME AFelj o] A 2 &% 2 AFS] LADD+= 276.96 ng/
kg-day, ADD+= 412.5 pg/kg-day AF=5 %111, A 34
719l LADD+= 195.06 pg/kg-day, ADDE= 290.5 pg/
kg-day = 42 = 3loh.

A2 2 29] CTE Abeol 4] 2Hl @424 2]

Parameter Unit CTE RME Distribution type  Distribution parameters Source
. 3 M: 544.29 .
material Sampling data 1 pg/m” 544.29 4579.53 LN SD.:1345.08 This study result
concentration . 3 M: 32791
Sampling data 2 pg/m” 32791 32254 LN S.D.965.83 KOSHA result
Weight kg 73 73 point - Survey result
Respiration rate m3/hr 1.25 1.25 TR 1.25 - 0.83 respiration rate per hour
p : : Likelist: 1.25 P P
Exposure duration ear 40 47 TR 47 - 1 -
P y Likeliest: 40
Exposur duration (2) day 240 240 point 240 -
rate: 10.87
Exposure frequency hr 2.2 8.0 ED (Max: 0.4) Survey result
Life expectancy year 70 70 Point 70 MOE, 2001

NM, normal distribustion; LN, log-normal distribution; TR, triangle distribution; ED, Expotential Distribution

http://www.ksoeh.org/
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170 2EY, g2, 54

Table 3. No. 2 exposure scenario of epichlorohydrin

Parameter Unit CTE RME  Distribution type  Distribution parameters Source
. 3 M: 544.29 .
material Sampling Data 1 pg/m” 544.29 4579.53 LN SD.:1345.08 This study result
concentration . M: 32791
3 : .
Sampling Data 2 pg/m” 32791 32254 LN S.D.1965.83 KOSHA result
Weight kg 70 70 point - EPA criteria
Respiration rate m3/hr 1.25 1.25 TR 1.25 - 0.83 respiration rate per hour
P : ' Likelist: 1.25 P per fiou
Exposure duration r 40 47 TR 47 -1
posure duratio yea Likeliest: 40 )
Exposur duration (2) day 240 240 point 240 -
8 -1
Exposure frequency hr 8 8 TR Likelicst: 8 -
Life expectancy year 70 70 Point 70 MOE, 2001
NM, normal distribustion; LN, log-normal distribution; TR, triangle distribution; ED, Expotential Distribution
Table 4. No. 3 exposure scenario of epichlorohydrin
Parameter Unit CTE RME Distribution type  Distribution parameters Source
. 3 M: 544.29 .
material Sampling Data 1 pg/m” 544.29 4579.53 LN SD.-1345.08 This study result
concentration . 3 M: 327.91
Sampling Data 2 pg/m” 32791 32254 LN SD 96583 KOSHA result
. Mean: 76
Weight kg 76 76 LN SD. : 6.1 Survey result
Respiration rate m3/day 20 30 TR 30 - 13.0 respiration rate
Likeliest: 20
Exposure duration r 40 47 TR 47 -1
posure curatio yea Likeliest: 40
Exposur duration (2) day 240 240 point 240
rate: 10.87
Exposure frequency hr 2.2 8.0 ED (Max: 0.4)
Life expectancy year 70 70 Point 70 MOE, 2001

NM, normal distribustion; LN, log-normal distribution; TR, triangle distribution; ED, Expotential Distribution

HA gl i = EF(LADD)S 29.22 pg/kg-day, &
U Fat =S H(ADD) 51.13 pg/kg-day = 4S5 913,
A 39 7o) LADDE 17.6 pg/kg-day, ADD: 30.8
ngkg-day= 4h=E ek E3F RME Aol Al 2
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pg/kg-day AFE % 911, 347 3137129 LADD+= 203.42
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