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r
)

Wheeze without
having a cold

n(%) Pr(%) OR (95% Cl) Pr(%) OR (95% Cl)

Current asthma

Unexposed group A 70(8) 6 10

Unexposed group B 91(11) 8 5

Unexsosed row € 1149) 7 5o

Products

Bleach 5838(78) 11 1.7(0.8 to 3.5) 11 2.0(0.9 to 4.2)
Degreasers 498(76) 12 1.7(0.8 to 3.6) 12 2.000.9 to 4.2)
Multiple purposes 475(75) 11 1.7(0.8 to 3.5) 12 1.9(0.9 to 4.2)
Glass cleaners 463(74) 10 1.6(0.8 to 3.4) 11 1.9(0.9 to 4.1)
Perfumed products 420(72) 11 1.7(0.8 to 3.5) 11 2.0(0.9 to 4.4)
Air fresheners 375(70) 12 1.7(0.8 to 3.7) 11 2.0(0.9 to 4.6)
Mop products 340(61) 10 1.1(0.5to 2.1) 11 1.8(0.9 to 3.8)
Hydrochloric acid 333(67) 12 1.8(0.8 to 3.8) 14 2.6(1.2 to 5.8)
Ammonia 319(66) 10 1.4(0.6 to 3.2) 12 2.1(0.9 to 4.7)
Polishes/waxes 210(57) 9 1.3(0.5 to 3.0) 14 2.0(0.9 to 4.7)

Solvents 153(49) 5 0.70(0.3 to 2.1) 12 1.5(0.6 to 3.7)

w
1
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Carpet cleaners 132(45) 9 1.1(0.4 to 3.0) 12 1.7(0.7 to 4.5)
Number of different
products
1—6 Different producrs 354(43) 10 1.5(0.7 to 3.3) 10 1.7(0.8 to 3.8)
7—12 Different producrs 316(38) 12 1.8(0.8 to 3.8) 13 2.3(1.0 to 5.0)
p Value for linear trend 0.13 0.03
Asthma score Chronic cough

n(%) Mean MR (95% Cl) Pr(%) OR (95% Cl)
Unexposed group A 70(8) 0.42 9
Unexposed group B 91(11) 0.41 10
Unexposed group C 15119y 43 1 9 1
(reference)
Products
Bleach 588(78) 0.58 1.4(0.9 to 2.2) 13 1.4(0.7 to 2.8)
Degreasers 498(76) 0.63 1.6(1.0 to 2.4) 13 1.4(0.7 to 2.8)
Multiple purposes 475(75) 0.63  1.6(1.0 to 2.5) 13 1.4(0.7 to 2.7)
Glass cleaners 463(74) 0.57 1.4(0.9 to 2.2) 13 1.6(0.8 to 3.1)
Perfumed products 420(72) 0.59 1.5(1.0 to 2.4) 14 1.6(0.8 to 3.2)
Air fresheners 375(70) 0.58 1.5(1.0 to 2.4) 12 1.4(0.7 to 2.7)
Mop products 340(61) 0.58 1.3(09to0 1.9) 13 1.1(0.6 to 2.1)
Hydrochloric acid 333(67) 0.71 1.7(1.1 to 2.6) 14 1.6(0.8 to 3.2)
Ammonia 319(66) 0.60 1.6(1.0 to 2.5) 14 1.6(0.8 to 3.3)
Polishes/waxes 210(57) 0.63 1.6(1.0 to 2.6) 14 1.6(0.8 to 3.5)
Solvents 153(49) 0.40 1.0(0.6 to 1.7) 10 1.2(0.5 to 2.9)
Carpet cleaners 132(45) 0.54 1.2(0.7 to 2.2) 15 2.2(1.0 to 5.1)
Number of different
products
1—-6 Different producrs 354(43) 0.58 1.5(0.9 to 2.3) 12 1.3(0.7 to 2.6)
7—12 Different producrs 316(38) 0.63 1.6(1.0 to 2.5) 13 1.5(0.7 to 2.9)
p Value for linear trend 0.09 0.30
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ne = T | AM GM | GSD
2—HE A o] g 52 ppm 20 | 0.037 0.100 | 3.735
oY o 39 ppm 200 | 7.543 1.021 | 3.703
of gF-g-o}vl 45 ppm 3 0.001 0.010 | 5.318
oA E 23 ppm 500 0 - -
. aA=A 8 ppm 100 0 — -
gg =34l 8 ppm 50 0 - -
%H m el o & A = 2 ppm | 200 0 - -
of &l 2l 3 ppm 100 0 - -
EayIp-)| 3 ppm 20 0 - -
g das 3 ppm 200 0 - -
E Ao EH2 8 ppm 5 0 - -
718k 54 - 1 0.002 0.029 | 3.618
2bstoldd 20 | mg/m' | 0.05 | 0.001 0.031 | 2.126
& |67 A= 21 mg/m | 0.05 0 - -
s} 2 mg/n’ 5 0.003 0.057 | 2.390
JUEHF 186 | mg/m' | C2 | 0.081 0.213 | 2.596
Jeikdas 51 | mg/m' | C2 | 0.029 0.116 | 3.056
39 | mg/m 1 0 — -
A 17 ppm 10 0 — _
ozt g5 11 ppm 1 0.004 0.049 | 2.942
g 30 ppm 1 0.012 0.074 | 3.185
kIR 16 ppm C3 0 - -
Al 17 ppm 2 ]0.003 0.029 | 4.054
At 9 ppm 0.2 |0.017 0.088 | 3.176
g e &1 37 | mg/m 10 | 1.376 0.721 | 2.624
b EFEZ mg/m 10 | 0.168 0.459 | 1.088
T eEE mg/m’ 5 |0.239 0.537 | 1.052
By mg/m 2 10.098 0.344 | 1.404
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2—H-EAl e | 46 ppm 20 | 0.042 | 0.083 | 0.112 | 3.565
olixxzd A4 | 35 ppm 200 | 8.405 | 16.79 | 1.128 | 3.553
o gh-&-obwl 45 ppm 3 0.001 | 0.003 | 0.010 | 5.318
ol A &= 23 ppm 500 0 0 - -
A 8 ppm 100 0 0 - -
713k | =54 8 ppm 50 0 0 - -
= | & of) & A = 2 ppm 200 0 0 - -
of & il Al 3 ppm 100 0 0 — -
Eay )| 3 ppm 20 0 0 — —
He g g 3 ppm 200 0 0 - -
2—o|EA eS| 8 ppm 5 0 0 - -
=3f7188=E | 50 - 1 0.002 | 0.004 | 0.031 | 3.511
Abstoled 20 | mg/m | 0.05 | 0.001 | 0.001 | 0.031 | 2.126
w5 67} A& 21 | mg/m | 0.05 0 0 - -
AbshA 2 mg/m’ 5 0.003 | 0.003 | 0.057 | 2.390
TR EH 52 | mg/m C2 | 0.045 | 0.049 | 0.176 | 2.426
Tk & 18 | mg/m C2 |0.008 | 0.010 | 0.081 | 2.524
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e |HF 2 mg/m' 5 0.239 | 0.012 | 0.537 | 1.052
&7k 6 mg/n 2 0.098 | 0.034 | 0.344 | 1.404
2 AGe gial] SAUE FalldArERE SA Axe SAHS A 4

136



54

}

A
i

0.0084+0.010 mg/m’,

O
0.012£0.020 ppm, %

T

=
=

1
=

z

o

T

}i]:

ol
“v

0.04540.049 mg/m’', 5-2+3}

0.001+0.002 ppm,

[e)

T

=
-

T
A
)

—~
10

o[

Nr
W

o
fite)
oF

L

O

X
Nr

o)
oy
e

—

olat
o3

o
o

=

(I-38)¢} %t}

3z
ar

71¢]

0O
N
K

¢+
e

Ar

Ar

m-38] <

-
It

[

0.0454+0.049 mg/m’, QA2+

o

T

=
-

E
—1

skt

o) S| S S|
— | — O
e L] o=@
O [aNEEaN] —
O | o~ O
= i) 0| ©
T [ | — — O
& olo olo
BK
m o< O[O
% SEIEIERS
OO OO
Lo | — <t | o0
=SB EEEBEE
olo olo
N N (o2 SN EoN
AR SIS TR
E|E|E
mm mm_yyymm
,Ur A & mmmpp
T A D
A B
ofi| T | oy
=3 @ recifila
5 S ||y | W] |uin
= N o i
o | |B]|ok|m =T
H_T o] g
o | A=<
CRCHL S - K
FEF m |

—_
o

ol
AL

(IT—-39)2} At}

hyA
ar

ol

yze}
N
K

¢
T

_zrl

m-39]

3z
ar

[

GSD

1.234
137

GM

SD

AM

A N
AN

I
oF o/ IH

0.073 | 0.015 | 0.313

C2

3
3

mg/m
mg/m




| nmae) BeER e o ags)

g A

N

aj

i
E!

=743k

3 Q) 7e)

=
o

Nfo

= Ao =2 YER S (p<0.00

s

2o 7F &

Els

#9l

=43ke)

3} A4 7ol

iy

A

e

™ (p=0.237),

&}7]

=0.316).

Z

A p

=0.003; 22144 o #

o AA p

29

g

5 =

Eal

0.002;
22 (M-10~15)2

=

138



E

md
Gl
&l

(=] )

2F

1
bl
=1
&1
4
L1l

o

SHED- ®s = e
HEHAH- .
1e-04 0.0
[ TT-10] A
HH- we = o
HE b - .

1e-04 0.001

OEL = C2 mg/m?

=
-

=] 2~

=
1= o=

0.0
ot (malm?)

01

o}jJ/]_ 0/\1;9%] 7}
=A7H2016—2020) 4|1l

OEL = G2 mg/m?

A EF

Class

=l e

B

139



al
]

ol

C2 ma/m?

OEL

HH -

(mg/ m#)

2k
L

A2k(2016—2020)

H| 1l

al

R0
ot
!

ol
&l

nio

THI

C2 mgim?

OEL

al
&0

zr
ol

E

1

-
I'\

il
&1

al
-
L
i
il

T1e-04

A 7k(2016—2020) H] 1L

=
=

140



OEL = C2Z mg/m* 1

|
|
Z i - '
F\._I = 1
! Class
|
i B A w4y
& | BT
|
I
|
|
|
|

il

rd
4o
0
b
re

[ ]

Te-04 0.001

(28 M-14] A= Ao A dF 2 ssbd &

Z=A7k(2016—2020) H]

El

OEL = CZ mg/m? 1

= o
1=
0
Iz

|\
o,
Y
\\]
()
—
(o))
|
\\)
(@)
\\]
(@)
N—
=
El

141



1=}
T

]

[e)
=

’

Rom

oks}9

(IM—40)e] 8.9}

v
ar

5171

[¢)
7] 2R (M-16~19) 7} o] H¥-&jicy.

AEHRI6, A1999)el|

=
=

]

°

3L O
-

oA 278 74 1570

g JX]
S|
“

<

Joll their = & AR S

g JX]

<

(1) L

L

o
K
X
all

O

X

_zrl
gL

O

Ho

3|
“=

M—-40] L=9 JA

-
It

[

4 4 4
Ko %O
W
H IH Mﬁ
w Hr i N
ZO ) w o _%
© o ©
l ) ~
) - L
N
09 5 . ~ . ~
- C 8 o/ < «©
X ~ < = M MM
Ar > 0
o
X e
2 it W
= —~
L mu r
it Y H_T
i o i
O Xq
Mo O
ol

—

0

142



(29 M-16] LE9 JX

(28 M-17]

143



| Rasae Seea w2 aH 9 Az

[2%] M-18] L&E JXH z

(23] M-19] L& JA|

144



UuHge TN 54 FRLEFY gRUeld] B¢ FRELELE ¥
AE, dE Yok 1.2x107°~2.9%107 ppmZ FEgko] YERton, 224
& 3N ZAT 2-FEA e, A, FASIEF] A4S, 25 A
EL2o BAZ ol 7x10%~1.4X1073 ppm, FABIERES 9.4x103~
1.09%10% mg/m*o. 2 FH7IEAt e T4 e E4 s wEo)
w7 e R FUHES e, mEY|E 2 E E3 5% wRte s
7h o] f1gAdo] w2 Aoz FRIE I sb7] H(I—41)o & AL 7o o
@& 5% A%g acksiadn
[ [I-41] L9 JRAH =S 2=AF 23
§ i S A1zt )
S el 2 =74 93 () TWA =& H] 3L
7Rl 341 el TWA
SRR EE 712 409 el 10 ppm TWA
713 341 el TWA
7h 14 372 1= TWA
2—HF-E Al ehE 7hel5 360 el 20 ppm TWA
7h216 357 21& TWA
A1 360 0.0029 TWA
ol 1o} =] 2 387 0.0017 25 ppm TWA
A4 3 390 0.0012 TWA
2] 4 368 0.0009 TWA
S 27 361 0.0007 0.5 ppm TWA
29 357 0.0014 TWA
245 368 0.0109 C
FABIVUE R 296 361 0.0094 C2 mg/m' C
298 357 0.0108 C
AR Gl B gao] oholA] Mk o vl Hu A Rt
AR BABE AT} A hARAS Belhs 5 uHeR kg
Aol FUH = Aol Bar |7t & o] Fof7 Ao] =EFo] W2 olF=

145



S8 AR ET,

al

Z

=

Aol B AL Al gkl

T

qp

ed

°

(2) CHA

b A

| AresAs) s v 9 A7
o

o
X
i)
Bk

g

==z
=

(7014, A1 <=48)ell thal

olE
N E

hya
-

CHA[EolA 1] &7 1274

(I—42)0]

YA
It

3H7]

=

=

]
3l7] 2= (1—20, 21)3} o] A5}

P2
[e)

o
=

]

A
paud

]

AA

Joll thel M= & At
M-42] C

3
ar

[

=
R | =W R | R RO | =y
- [ = e = e < | =
= No | X | R K| "X |
2, s No c No c No | No
— .7;0 N _Zﬁo N _Z#O NO N N
— — —
ﬂ < N <+ Lo o~ o]
e o~ B | B | B
Mo = X X | ) X | <
NI
e~
A i
B o
4 Ay
4 < af!
i 3n on
o 4
el
Mo H_A.L
jant
o

146



147



]

8

1.6X
7}

o

]

L

T
T

gol WA et

jm

=7] Hite R
)

749o] )

3

E1E5~1.0X10% mg/m'e] FE=

~1.0x<10* ppmeo]™, ¢FE1 o}

5% VRO

=
=

o)

4

=)
=

%
M—-43] CAAlH

ERE SR

=N
SEHk
T

[

(IM—43)0ll

o
103~5.2x102 ppm, FAZIIERH

3
ar

5}
A

z|

o
=

o] 8
171

G

al

AA

P
(3]

5
Wt

( ;

T o
N =T N
el e e —
= |E|E|E|E E|E|E|E|Q|Q|9]|© o
SEESEEGER SRS SRR wo of oF
nk %o T
. of Wm o
NR g = O <
ﬂf g g S g . M - oR
N . N = & £ W Am £}
. T
Nk ™
o %o W
o
< (o | 2RSS | | A g
= v ww e e S Sglglww el B O
S e I e e e = = e I R e e M & B
~ .. o
" b B R
N m W (-
Rl R -l S RN A Il I - RO
Ll ow | v ||| D | D | d | e .zT OE
N —
| < o T
0~ :i —~
X ~ ;01_
o = F X 2
o= S T = o T T I - T - Y R T T S I SO e} L R T RN
o |9 || o) | B | B | B | B | B | B || o) o) go N
o) = == == | == |=|=|=| = | = il
_@: ~ ~ ~ ~ | X X X X X X X X :.L UJA ll O# )
ol o %o
ofp T 2 7T
e oE wo = =
X Gl e = N
5 mjn 2 il H o
= P @. o ay ~ m T mo &
oW E.w - ay o m il 0 ﬁﬂ_ N
bt . < a3 ol 4 Njo
i & 3 % G+ 2 N
boxT o

148



1E(HRL 8, A1 12)1 thsf

3L O
U=

K714l A 178 54 2070

=]
o, Ay

5

ok
=k

(IM—44)°l &
7] 2R (IM-22, 23)3 o] HF-ap3ich

J|

g 8 %

=4 3 94

mK

3
ar

[

X X
L 4 | M " | 4 | < M 0 ol ol ol
H o mo e | RO TR R [T Lo (o [0 [ Mo | o [ o | Mo | M| o | o |lo Mo
= o | | o o | o | = €] 2|2 B |2 (S |2 B2 |
Bl % ESE
X o ||
— NN M| OO0 A NN | LO|O|D-|C0| O
T35 ||| ||| | B || B || B || || |||
| |T T (T (T |T|R|R|T|}|K|T|T|T||K|T | % | |x
N
ofu
oy e il iy
B mﬁ o ay
iy o T M
n _ X al <
p! ™~ 3R of -
%o A
fo %o
)

—

0

149



| gaesAs) B w248 2L A
o A

(29 M-22] K719 A8k35~125 &
(BREELE R 2-F5AE2S 54)



27\ =3 gk

2TR oM 2.

a71a 5% #ch

e A\%‘(*Vé:"‘i?’”

A0x| op L.

1-1228

010-316
2ol Algi(Alai )

010-3161-1228

151



| AresAs) s v 9 A7

o] J

(IM—45)ef & Z=AF 9

3z
ar

5171

°©

S AT

7}=]

3

M—45] K7

3
ar

[

o]

()
=

2.08%10? ppmo. =
7hlof 9)

=

A

2~
=1
S

T R R R R R R R R R R
— |=EEEEEEEEEEEEEEECOOO
o 2 280 0y 0 Y Y ) Y Y ) ) 2 2 2
Nk g E
% g g 5 g o
_5.2 (@} (@} o (@} m
W = S o S N
m mmw N [ (o |
N | TR TR TR
S13[S |l N[N REN
= Slalas| | m D | o |
|
nAl DI~ N[O NN | O M- N~ olo|w|o
e P e e P P e e P P e P b e d R R
N
N
oF > m = M
o BT |5r|Br|8r
R == Y% % |Ix
_é‘ XX X
ol
—
—_ o efu
,W._ M —_ lcwrm
o ~ 5 —~
g —
oﬂu ﬂm ‘H m}rl m
! ul| < =
~ of {2

s,

T
T

ARl tel glo] A

) AT Ao A2l

9

o)1=

_CH

517

[<]

=

AL AT} T ZA ko] B R Ve

o, o]

=

]

=
&

=

A o] A

A



To-

N}

uke)

Az 2ol A=

(716, A19912)°1

EolE

A 1871

3L
o

ol A 174

hy2
[

D4r

be a0y @ Abeae] 91

el
_Z#O

_

= 3}7] F(IM—-46)°
17] 228 (M—24~27)3} 7+o]

A9 5484 2 9N

Ho

T

file}

il

el

3
ar

[

X X X X ISR SARS!

RO | R | IR | 4R | 4| R0 0| o 0| 40| 4
H o | R 1™ o [ R ™ o | RO [ 1o | R ™ o | o | o | afo | ™ | ™
a Qe __ﬁo éo ™ _50 _50 ™ ZO Zo RE Zo ;o BRI Il B _50 _50

CRECE R ER I o = R N ol R B ool ool Eoroul ool B

5 N N X N IX|K|X
ﬂ O | — | A

— | AN N FIOO| O | N[N [F|IO|O|[D~-]|0 D
mﬂﬂﬁﬂﬂﬂﬂw_.w_.w_.aﬁaﬂmﬁmﬁmﬁ@.ml_.mﬁ%
N N e e

ofy
i o o
1 2 il
B < o y
o ur T 7
o o 4 " by
mn ~ B o A=
]_va wA‘.#
Ho [
=)
5

™
LO



( ] A= 7)o LA -
= o } =1 =
;g 1 3‘}65 1

i
1
=
e
R
ol
=)
:o{:ltl
>

[
2 M-25] DB E X
% X875 ~122
=125 (AL EE
EF =4)



27 29EYHE:

0] AL

BOIA(A| M a))

010-3161-1928

[Z19) MM-26] D&

(FAIUEF, 94 o

i
o O
of

(19 M-27] D&FE 125 AR

[e)

=
(FABUGESR, 94 2 o} =4)

—
1
1



Mo

()
=

7k5o] 9]

o

[©]

3

5% VRtO R ¥

T

k<)
.

(IM—47)e]]

T
1710
Ar
B

|

2]

LREN)

371 &

A AT

SER!

-

-
It

[

N g gz sgs
— |ElEEEEEEEEEEECOOOOL
G SN A A A A =
N g 5
g 2§ g
N - - " > £
H = S = < B
<< || N | N | | o (o o 23| 653 (| | |
=S8 bl el el belielcal =g i pel el helicel el o
& | o | o | o | o TH | o (T || S| o |m | T || T | o | o | i
=
]\/111111168168585555
e ®|2|2|12\12(2(2) B|B|7 B3| ~|S| 77|~
_Zrl
ﬂ O ||
— AN M| <t O |~ (ap] O~ |0
T 5ol ol | o o) | BT || | BT |37 \B7 |3t 5| B
Mw XIRIRNITNITNITIK X NESES N rdrdlrs
ofy
_ ,,BM s
- i T . 1%
T Wi ~ 0 ~
£ | M ur T o
W H_T oS = &
i o~ on AT@\

il



gt

A

=
L

7He 7hsAd ol

=
[}

| =l

A A

A}
Al

EX
24

-
o

mK

N
No

=
=

3l

FRJEOGHR] 4 A 4)ell

K3]dol A 171 &4 8

Nr

1=}
na

on, d

o}

(IM—48)°) &
317] 22 (I0-28~31)3} o] HAF-

= sl &

1

e

et

)

o
=K
w0
all

rvze)

_ZTI
gl

vzl

Mo

N N
Ul R R o |y | R
W W | ﬂQE%A*E%%%_%%WQﬂww
ol R Il Y Y IR Y VA ) DA U IO -l
e I I I el A Il i Rl Bl R R U A
llll‘ﬂui]r‘ﬂuilralrﬂullrlrlriozo
|| ﬂﬂ.bﬂ_%ﬂ.bﬂﬁﬁﬁl —
XIK|®|® X X AR -
cHice
‘“mﬂ — [a\] (ap] <A — [a\] — [a\] — [aN] — [a\] [ap] (ap] <t <t
ol o | ol | of | B | B | BT |8 | B | B |8 | B | B | B | BB
Pl T|T|TINIK|IN|IK|KIK|IKIK|IK|X|X|®
-
e R~ i = w|
o2 2 > gl ay
11 ™ ay . o
WS bt < ot < re
M 2= i 3R oF xu -
o 4
o R
=)
oW




[ Anesde seea e 2 A
A aF

158



[ II-30] K3]& A3k

K

0 M

“_‘ZH*O

X]

&

o M-31]1 K

[

159



=

=

H3} o

A
ful

PN

-
7] Fuel

7FE AT
=]

[©]

=

g7 9, grwijote)
3

hya
s ol

o

222
1< HAoH, AHsA

i
2.20x107~2.22x10" mg/m?

T

204 57

EEEREEN

=]
r %

<)

Zko] 1.3%x103~3.9x10 ppm o =

A

P2

1

<)
-

T

L=

51

o ¢
g

=

==

=

2ol 3
3t 13
2204

J

P

Al

Z:
S

Q Eof A

( .
Al

ol T
B o=
MR T e R A e R e A R e
% = | ElE|E|ElElEE|EIE|E|E|E|IOl0OO|O
I CH =R Sy Sy ) iy ) = SRR S S EY )
w B oy
~ E
;i vﬁ ey =
z]f]ﬂr —_ zﬂf g A m g g Sy
N o & zé o, o o =} a =
) (=] (] ) Lo
. R el
Jm_qm A
of o
KW ’ e R I I I I S I I e R e
™ - = Eel el el el el el el el el el R Rl l R R
ﬂuﬁdr gn | & | (A | o R S S| S| S
[nxe) T —
) ﬁAmw W
:.L 0#_._‘_._*%V .
- ﬂ R HIEIE I EIEIE T E S I R
Bozo o |
X
o m X
ey %o <t ol | ol | o2 | o | B | B | B | B | B | BT | B | B BB BCO| BT
Aoy L ®|F|FITIRIF|R|R|X R|]|T|X R|T| R T
T O~ = Ar
~
‘T_MO ﬁo ;OL Wﬁ
N RN i
H ol = X e~ mp il
A o ML ¥ ) T~
e ® 3 & ey B
Gl oF M 8 I R N B B < E
= %& & mi 3R R w0 L
Lo

160



=
e

7]

=]
Z

= Ao Al

S

TEAZE 22 Ad A

j

T

AL, B

P, adel whe} 1~21 o] 27
T

161

PEE
EE

g yo}

_vA‘l P ~ .
101%7 Maz:uﬂr -
e S SO <
wr%%gr G
N T L AR
i w%iﬂ O 9 e i e
~ _ H K g5 o oy | M |
1l 9 — )
T T o R T A
T o o R N
= 33 B = e
o G o
EooUTQ w < —~
= O Nraﬁ/m\,m\ 3 | =
E#Emu_ﬂ.mi viﬂvﬁ,:lwu wmﬂﬂ_ﬂmdlrol
~ ¥ & % 2 osrx [ Loy i o o o g g
I S e~ _77NFNH1M
mwo ~ X »AE o) o~ Z.E N ~ | X
T o E s m® A
mo X xr Mo ..i ] X o %O
n__uu%kﬁﬂ_rw__l }OMMﬂlﬂm o7
T BN xazwa <
%%ﬂ%ﬂn T oo X T |
@ N ) ﬁw W D:Aw %o e Ng | i - 0
TeifE RZEZ % 2| g
HoMe e =X 5 o & )
T o) N omy M o mwE & i
ﬂlﬂu%Uﬂlﬂr ﬂWﬂoﬂrﬁ = i
B X w2 T Lo
zfﬂ_@mﬂ} TEex =k
o NN g
du do N RO mo 5o ok ° M
o 2= =
LO_/AO o uuL
oW




il NININ|IN
ol | = |®|w | " | ®
w =T ||
| T | Ho | Bo | Mo | Lo
N NIX|X|X
— N [9p] 92 A <t
T | Br | BB BB
X |IX |X|X|X|X
i
e Ew
2
BB py
- T
= =
N =
<
‘_l_—.mO
=)

—

el

162



—32]

[ I

[:L% -33] S7]

163



@

FawEAre] 38HEd wE2A 2 ARt

AT

S71e] z] Al SAHE FRILIEN Jio A EAEE
o, kEYole] Hg- BHE~4.2X107 ppmoE H7 .
kel Asltel 77k Aol A A2 79 77k AlF ] S kel
0.7x107~1.3x107 ppmo.Z H7}= A} F4k 0.55%107 ppm, G4t
I EFS 2.15%107~2.73x10" mg/m3e& 7tE ),

HE 34 BE B2 ddl] =& =27]F vvre R HrbEd o,
w272 23 85 ®3 59 nvho g BrlEo] 9JFAdo] e Bo g 319
H Ak sh7] Z(M-51)el £ A} o gt 54 275 8okt

o
32
o

164



M-51] S7)

3T
It

[

2o
R A A A R R A A e A e N Mo
| ElElElElE=EEEEEElE|E|E|O|lOl0|O imﬁ
RN (S [y 2y o S S S S SR g S ) [ P RS (R S L
J_/Al
o~ %
. J T
] = = = = S :1
~ a a S a m m o (o
H = = = S o — 3 REIY
B oA
o] ol
R X
< o S S D) B 2 B8] = T
el el iccliccR el el ol Receicc R ol =g IS = R R Bl I o
S e e e e e e e e e = (D D D e e e = _xqﬂo
R
=
=~ ZOE.#
X o 0
998849715971515525 —
2P R221212I5/818135181B8(3/8 ==~ ﬂw_“_
_év NE
wro
ﬂdu
Mﬂl23451212121213344 ﬁﬁﬂul
ol |G| o) | o o) | BT | BT | B | BT | BT | BT | BT | B | BT | B | BT | BB o) N
T ITITITITITIXNIX|IX|IXIXIXK|IX|X| X | XIKIK|IX =
N ﬂl
OCM
" 1%.02
X M~ U 1] o e
o ML H ° T3 <
ki i.m m 3 ® @ ﬂo%_.
oF W 8 L R = R 2 & = T
M & it Th ! W 3o {+ 2 o ol

165

)7} o]

A

}

2 A
bol 43714

°

&

A

S

=

=

7]

=
&

Lol 5t F= s A

&3l

TC

A AL A A



Az ARG EHE~1.4x107 ppm?] FEE 2AGH
(ZAZ)el vla) A el
Aakat @are AT A Fagal E A5 AR

A= (MSDS)ol| 323HE ] ko} S o] o] Fo XA gFgkot ZejAbgi oA 4
ARS- 0.7%X103~3.9%X1073 ppm, G4HS EAE~55%X107 ppme] FEE 3}
oF = it
A E RS AT ARl A B E~1.09%107 mg/m?, Z2|ALY
el Al B1E~2.73x10" mg/m’?] TR FEARRIF] ARG LR
=2 FEE YERSITE s NE BE E- o] wE7]FE Z3E0] 5% W|vk
il

o= Hrluo] /o] w2 Aom gRlEler, &17] F(MM-52)° & A

.

el A AR AL S ZYAAE =E7|% | Ha
E2EXE BEHE 2= 10 ppm | TWA
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1) EFAE A

HAas A FAShE AR o2 Q13 FalEdS AsFAES
AFOo 7 LEHAELS nAE EEAIE fdle] ALEH A5A7 B4
o] AA-F7]E 2 (natural organic material, NOM) ¥} HF-2-3lo] A A oo

FelA qlek. ofe] AAATN AL NOM Bek ofe} 3, AL 7 5 o
o 741 7185 Aol hgow aEyARe] AQHET R wilsa glr.
AERAES WAIA7]= AFAEZ+E  methylketone, beta—diketons,
ethanol and oxidable alcohols, hydrochionones and chinones,
pyrogallol and other hydroxyphenols, huminic acid, maleinic and
fumaric acid, citric acid, aminoacid and proteins, 3—ketoglutaric
acid, prrolring =°|

AERAEY TR A EIEAFF7]IsHEF(HVOCs, halovola—
tile organic compounds), E=ZAHF(HAAs, haloacetic acids), =9 &
3 (HPs, halophenols), & 2o} EUEHF(HANSs, haloacetonitrils) 5 ©|

Stk 8719 E(M-53)e 2 78 EAQ £ERHES Joshavh

AERAE BF AERNE R
Chloroform, bromodichloromethane, dibromomethane
HVOCs . .
dibromochloromethane, bromodichloromethane
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AAhes2k geEd a2 2 A4 EAL
g A+
1,2,3—trichloropropane, tribromomethane
2—chlorotoluene, 4—chlorotoluene,
1,3,5—tribromobenzene, 1,2—dibromo—3—chloropropane
1,2—dichlorobenzene, 1,2,4—tribromobenzene,
1,4—dichlorobenzene
monobromoacetic acid, Monochloroacetic acid
HAA dichloroaetic acid, dibromoacetic acid, trichloroacetic
S acid, bromochloroacetic acid, dibromochloroacetic
acid, tribromoacetic acid, bromodichloroacetic acid
2,4—Dibromophenol, 2,6 —dibromophenol,
P 2—chlorophenol, 2,4,6—tribromophenol
S 2,4,6—trichlorophenol, 2,4—dichlorophenol
pentachlorophenol
Dibromoacetonitrile, bromochloroacetonitrile,
HANs . o ) L.
trichloroacetonitrile, dichloroacetonitrile
(2) wFAuzA A}
wE AL AN GET AR ALFAA ERALE W EPAGOR
A3k H R FAHE = AlEe] HaE Ao 49y di-fdoz Qe A 3
A71e] oEWA A8 FAE S8 T A Algte] @55, WY
PR F715]0) P2 @R Y o] AR Folrk, i Hw 5
o] Ag, AT AYE T = Jide] Fslof st YA A o] &
A 52 olgel 497} Bk WA AYAF A A 207] H2E P &
ol Sk & Aol o] =r, St G 19 PAwFEAS LESHE B9
@ol o9k e HEF wEL A A7) g o] A FE A7)
AaQre W) fusteln Jo8AE EF LSS Ae] F78ha
glovf o2 Q13 1% oksh Abelvk wAsa glv.

168



=50

==

20213 Ak <14 Abg)

o

2 AN A

2 =E A o

o4

B o] 40L 9] o}=1™
ol 5ml.(13]), 10mL(23])

(¢}

h A

2

I

& 500mLe] = Z7}+9]

HoR
=

3
™

B el 374 A5

H

A
=

shgleh. 1~281% 4GS obe) TY(-35)% P&

i

o1 3l

ul
&
st

A
A

1]

°©
3

A
ax

& 4%
ol 7

ST
E=)
A
A

271 A3

T

T

=
o

A2
1S 2.25mL(33]2h), 15mL(43]%})

=

=

] ©

5
T

H, 3~43aF Ad2 At

=le)
625mLe] Eof Z}7t

PR

=16
g

=
=

i

A5 7hE

NS 4.26X10°L F-3 9] A ol 271

SNs

2
o

HlE =2

0]
=

—_
o
ﬂo

i
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| gaesAs) B w248 2L A
o a7

g Ao = 4 TS T FREXEFO] BA JHee RS BT
APgAN (el ehE) B At am Al (letd A ER ) S 293laL, 7S A9k
574 dol"olM 7H =2 WER Yeus AR -FSAd e, st
EF, FAskE) S 2 AlES 2 Al gk AxEA 233 2F
= & 53 AA vt

(2) =& FaeA ' AY-a5A4 Mg 24 2

13| 3}= S 2EF LAl 39 4 A (10mL), Freheh2=(5mL), Pb1(5mL)% 23]

Ap ARl M 25AQL ek AGAQ] Pb 1@l 9F S22 5 37 AlE
= 10m® 742 500mL ol 845t § 40L FAHolA mmF 3711 AES 2
sl A FAstau 2 f7]=dS GC-MSE ol&sto] Z4a3lrh 4
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. -4 W

5t o EHL oA E, - SRR Y B0 AZHgon 2-REA| e
<= EA=YAY A= 549 134 S5 E ol ¥h2 3.00~3.51 ppm,
olAE 8.5X107°~9.4x10° ppm, = -2k 1.15x10%~1.52X10? ppm,
FREIEE 1.47x10°%~1.74x107 ppm o2 QL 232} SAH A=
| EFS 2.04~2.52 ppm, OFAIE 8.0x10°~1.08<1072 ppm, =2 -4k 9.
1x103~1.30x102 ppm, FEZEXE 3.58%X10°~4.45X10° ppmO = &t
AE AT} EL & 17]9 ﬁ(m—54)oﬂ Q oFslgiTh

[3 M-54] T o84 2 A5 AR 23(1~238]3})

&% (ppm)
Lol
13]2f 23] =k B4t
o gk-2 3.19+2.89x107" 2.26+2.46x107" 2.7245.61x10™"

ol A &= 8.87x107%+4.72x10* | 9.00x107°£1.56x1073 | 8.93x107°+1.03x1073

T uk_

ﬂf} 1.31x10724£1.89x103 | 1.07x1072£2.04x1073 | 1.19x1072£2.21x10°3
TEE -2 -3 -2 -3 -2 -2
e 1.60x10724+1.35x10 4.03x1072£4.35x%10 2.82x107%+1.36x10

3.16><10'3%, %ii_‘%%% 3. 83><102% 2— HE/\]
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( AaesAte] 35 w24 E 2 A3
g A
STEL thH] A3=% H)&-S STEL 71F3ke] A= oAl tisl 1.19
X107% = Yepsth 2] 71EuH] w2 Hl&el s 547]9] #(M-55)

of g°fst3ltt.

[ M-55] €&&E4d A58 47 7|& dv&(1~23%))
i i N | TE = [ =% =
oo | 3N | zag | W g | N ) TE
=l . TWA o] o H]
() (ppm) —-TWA —STEL
(ppm) (%) (%)
(ppm) (ppm)
ok 132} 61 579 8.60 | | 1o | 360 B B
v 232} 67 ' =107 ’ x1072
oA 132} 61 8.93 1.19 =00 2.38 750 1.19
= 28]z 67 | x10° | x1073 x104 X107
a2 61 | 119 1.58 =0 3.16 B B
T T L oslap 67 | X107 | X107 %1073
I 132} 61 2.82 3.83 10 3.83 B B
= ha sy S 2§]i]—: 67 ><10»2 ><10-3 ><10»2
9B E X 13z} 61 ) )
e o] EAE | wEE | 20 | o -] -
= s

A Z47F 625mL Bl 843 & 40L WA =F F 37 AES SAHSAL
A 715 HS GC-MSE o] &3te] A8kt #4243 94, S22
Vv, =TI FASIGER] AEHAT HEE EEY SHsEE 94
3.90x107 ppm, FEEELE 1.75%10" ppm, =232 1.67x102 ppm,
FAFUEF 2.59x107+£2.31x102 mg/m>o 2 Sk EHY v=
% o

U5 F(M-56)° 2.9F&3



[ I-56] =% B84 2 A5 A=y 233833

5
4
33| 2} Ht
4 (ppm) 3.90x1073
S22 X E(ppm) 1.75x107"
=&AL (ppm) 1.67x107
G2 E HF(mg/m?) 2.59x10—1+2.31x102
AEE 249 v5E =27 vlaglo, 8AIZE w9 SAAIZE] &
T o] fREYaL 7H st A E T s = (TWA)E A= TWA 715
I} vl SAHAIZE Fokgk wFo] WAyt ar 71 sk STEL 7|<5=3 H]
Watg o TWA thy] 8A17F A 77EdE i Hl&L dAE 0.10%, 222
EE2L 0.22%, =TEALS 42%103%, STEL WY 2355 vH]&< STEL
71Egke] EAeHE G4 0.39%, Ceiling #ko] At AU ERLS 7]
=OIH] 12.95% = Yelsth B9 7|Fdd] g9 vl&d didl 31719 %

(IM-57)e] L.oFakgic).

[¥ M-57] &£554d A 884 A3(33A3F) 7|5 )&

=4 | gAlzE | = vz | 7%
=X = = H
I L Dl I VNS I RO BT
() bpm (ppm) ? —STEL | (%)
(ppm)
a4 60 | 0.0039 | 0.0005 | 0.5 0.10 1 ppm | 0.39
ZR2yE 60 | 0.1754 | 0.0219 10 0.22 - -
=k 60 | 0.0167 | 0.0021 50 4.2x 107° - -
el C2
AU ER | 15 | 0.2591 - - - .| 12,95
mg/m
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4~53] 2} Ao A= AmAQ] 2ol AAAQ sto] LB 27 AlF
S 15mI® Z}7} 625ml Eof 32138 2 401 M (43]), 4.26x103L F-3] 9]
A=

A (53] = &5 SAsL B 7718 2S GC-MSE °]83te] &

5.80%107 ppm, o EWA 2.67x102+7.08<103 ppm, I~ bﬂrb‘rEE
x10"+1.53%10" mg/m?, A 1.95x102+£1.49X103 ppml = L}E}M
=49 FEF d7]e ®(IM-58)°l oFs}3ir),

[% MI-58] =& F28A4 & AR -amAe] A Aa(4~53]2H)

Ao=E
o -
==
433} 53] 2}

2 (ppm) 3.60x107° 5.80x107°
=232 (ppm) 1.76x1072 2=
o &l Al (ppm) e 2.67x1072+7.08x107
2 EH(mg/m?) 2.33x107+4.17x107 4.94x1074+1.53x10"
A AW (ppm) 1= 1.95x10724+1.49x1073
F22 X5 (ppm) EHE el
2—F-E Ao &2 (ppm) 2HE el
EF<(ppm) ek E1E




= o] frAErkaL 7Hgste] AR EE s =(TWA)S 2t % TWA 7]
7 warstal SAARE S/t o] A gtaL 7hgste] STEL 7]t v
w5}l e

TWA thr] 8A17F N 772 H i Bl &L 43)3F G4 0.10%, =2alAl
4.4x103%, STEL tiv] A3}sx H&-S STEL 7|=3teo] EA43= &
0.36%, Ceiling 3to] A= 2 EFLS 71204 11.60% 2 LEF
o},

53 2= A 0.14%, 1EWlAl 3.3%10°%%, 249 1.3x10°%, STEL ©
v A3k 08-S STEL 715 3ke] £A18H= 92 0.36%, Ceiling 2o
EAss AU EFS 715UY] 24.70% 2 YERSTh B9 7lEtE] F
=o Hlgol dis] 3719 F(IM-59, 60)°l] L 2Fak3At},

Fl

[ M-59] =4 AlaeA 243432 7E dhl&

_ gzt | T2 | Az | =2 | 27
ZAANT | =SHA 71
=4 (ﬁﬂl ( ff TWA _T]W A | 71 o]
- bp (ppm) (%) | =STEL | (%)
(ppm)
S 60 0.0036 | 0.0005 | 0.5 0.10 | 1 ppm | 0.36
FREFTE 60 EdE | EHE 10 0 - -
_ 4.4%
e R 60 0.0176 | 0.0022 50 L3 - -
2
TSI ER 15 0.2331 - - - ¢ .| 11.66
mg/m
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o] M4 71%: ECHA(2008),
l|

[ II-61] ECHA A% dd 7]|F

Al
= -8
=
. A3 glo] Al=e 4= 0S5 (Reliable without restrictions)
D GLPol me} =3 = A14 Alg X Heol mE Alg
) At o7 AFs 4= 9l (Reliable with restrictions)
D GLP, = AA Al Aol mE2] goto) ety or 38 /M3 dolH
A F g 4= ¢lS5(Not reliable)
3138 & g A W B At dde] ] galsk = glo] H 7t
ALEE 7)ol B33k dlolH
[ [I-62] US EPA SA7FH 7} Al a1 AFsH
—Zr }
A&k
A I H A
F o H =Fo AdEAE e =FAIVTF o= ARR
A AR
T | B EA =F o]F o) A7k F=0] H|o]E|(time—course data)”} EAsF=7)?
# | ol dlelHul ol 2o A, mE 3y 1A E AAAI 7] He] #AIE AW st b
A | o] Ba3sk =F 74 (exposure intervals) v 179 kel A]7|7F
FEE A= k=)
# | A Aod A2 =EFS HIlst=d o] o] 8 4= & HolEHo] A=
| SR
| oA G A Y] EolF HolH & HHEs Rk AAS e AdFE BEURE
o] | Aoz A3 dolHuolxE A=)
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H1 ol

o AT A AFAPS S FES SAE AYAHES AL d=TR

] Sk =A o A} (effect modifiers), <& W4 (confounding
factors) ¥ T2 98] A H(risk factors)7} o= HE nHHJE7L? Fo
A2 543 JHQl B X AALs] A 54, AE, A, AYE ==,
AP A A A A 9], AE, S o] 2 E A= HA (bias)S Evbyt
A E A=
o7FAA A Aol A FolZ HolE o] oA ojugt WA &
SRIFA=7F? 7HAd S Aoz Fol4 dolgw|o] 2~ sl Ao ojd
H| 2| =7}?

oW wF A PAT HAHY LI wF S BE Achurel A dojskile
BN wF 25} T2 A4 BAHNAETk mEo] AR
BASAL, BASA e AR A AT sk wEel A o] Helzt
et AAA FFe FAAR AojeAd Aot wE ARALL
Fol Mool met 443 BAHAE? AP
H BE oAl ue
E ARYF ABAR BAE Qe
b Bsa ol SIE e}

R84 AR

o5& F(internal dose) F4Fe] EgAAo] Adtd @Al T =& Fof
WAE A=)

ocdlo]H o] =5 o] &3 Ao 2 Yoo Sol vloly s e
Aike] BedAS fFaehl=rh? v A A (quality) A wEol 574 wlolEnt

ATE WAL
FrACR HAge gt HEA wE AduAe Soldow fAE
24471 2HMOA) & 2
g% e Zol:

pul

14
=1
o
2 o
olo o
i il
i)
e
%9,
i =
S
S
fz
N
N,
M
ot
i
o,
o)
9
o
o
i)
i)
2
2

i |2 ool o) o mN B ox o

oz Zof T3 FQ 7|7 (critical windows of exposure) o2 A7ty = ALgke
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B 2hm g e duaT me AgEE A4 B8 T Yl

— | %% deivhsl (exposure paradigm)e] whylel whe} A7FG g Ao Walr}

g | e

A *E‘?é AEe] AT, AdA, F5, T el 434 (consistency)©]

- RIE A =7}

N | cAE AdEe] Aol jlE A, 4 ddel w3 Fa 713 (critical

® | window of development) &9 w=Zd] og Ao R ATEI=7}?
Aot Bold Azpgo] EASIH, o] AFEE] A /Al s
ZASE =72
o F B 54 17 Ede] WAlskE AofjdAlel diste] Ad =3 Q1A 1he
Al 7H4F2] Zbo) A (temporal differences)o] U&= 7k (d; &7 =5 7HY
gk Weide] W3l (developmental events)i= F31<17F?)
oto]EjHo] ~F Hlae=d| oA FEFE F= A I A T wF: A
%8 7]7F(developmental windows of exposures)oﬂ 9) o] A
=7 (cross—species) x}o]7F Qd=7)?
oQlA &} A EEA o] B3I FQ 7 7P(cr1t1ca1 windows of exposure)
9 Fof/r-Fo] FHYETP A FEoA oA w=E3 #4E e

A | B2k & (dosing route) 7} o]& 5]91%7]-?

| odA A EE AojdA =& dd e &% oA AdEEY

g | mEH-TE BATE YErstErR(d, 3 )

Ao o] A3t Aol dAld #eto] 1Ak Eke] F 1 (interspecies)

M| A B Aol o] AR =T

o2 T MR & FE(el, cross—strain) oA AL AejgA Fo

4| dAF el dA(co ncordance)O} 7be 192 v, olg g Aol H S
At 72 AQ0 AESA A7 d=7k
oHA F oA o' BAA A7 gl AFEA=TE 1A TS
7o w A7t ds dEshr A 3AA (precursor
events)/A & A] 3 (biomarkers) H& ZHE-7]2H(MOA)S 1= A=7}?
TR Aol A EE A b Aol @A A% I Qo] vE 1A G Eo]
01,_7]_?

ol=Zof] A3k FQ 7|7 (critical windows of exposure)S 813]7] ¢35k
gt A7 FAHA =T vheF TE T O3S o' AT =
7+ (exposure interval)< GH A AL JA = w=Fof &3 T2 7|3 (critical
windows) & X &35 =712
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HauwEAe] S8R wdAd L gL

o= oy} AT AT} FAAHA(WOE) H7lol|l - et oz EehatAu
A A= o] oF sf=7}?

orfbA] AW o= HE=Z aH A=

omFol 9% 5435 A3 Aol glube AL HoF= AT (null finding) &=
= =7

oFHEE AofetA Bold UGS AT F AT Uity pEe

AHEF Q=7 gjerd 7S A4 71 (primary hypothesis) Bt} Ho|H &
o 2 Ayt

il

oL mx B rd iz rlo dpt O
ax

& g o] EAF=7}?
IAZe] el o)t Aol oje] 711 Pl ek
o= thakd Welel AZGTL FEA AE7AMOA) 7] Q5T

ox O Jm
ox
o
o
I
iy
o=

d

o BtEAL = HASHH AT AaE T AE WEREA S FAE A=
o1 tloEl= Ao A el T RS A=l 2127 BAl= o]
AoletAl o Al A4 (consistent) o] A=7F, oFU W Shpr; 71 o] 4do] AoljhA|
wmEoll SolAdrk

| o3 Fa o) oA A3t EAEETE (o], $A -2t A7 (case—control),
AT E T AT, = AbglE l(case reports or series))?
oAl #ate] Sol4 wF QR (exposure routes)7t & TP A,
Ardds 2 7P 2 Rgrekerle

7] & (pathways) ¢} =% 7H4 (intervals of exposure)®] #}o]7} &
oAl gt A-Aate] Aolie A 4 =Tk

— A7} 2AEA @ etEd: 99

= =
AP W ATAAES AYFHYFIH RiCwork) 2

@A A

0¢HAl: UR

(UR H]2=4)) RS AR ot A &&& 2 20 m/day7} 4850,
- 7

s
BWE w5 Aol HHEAF2 70 kgo] X-8H}.
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. A-+2 W

URwork = UR/CF (CF: "= el gidS ko 2t o=
197 W 3kal= Al9R)

(URwork) | CF =

URwork = UR/4.2 per ug/m’

2¢HA|

(RfCwork) | RCWork = 10—4/URwork sg/m

— 97} EA43F= 3= 4 NOAEL, NOAEL % RfC 55 #AdH=
A (RfCwork) & 94 =& W3t

[3 TI—64] v]eE4 RfCwork €4+ WY

&= T RfCwork
POD NOAEL 19 6A1%F, = 59, 13 WHE ==
Quantitative NOAELadj 6/8 x 5/5 x 0.83/1.25 = 0.5
correction NOAELhec 1 (AASAHaT Al 0.14)
Interspecies 3
Intraspecies 5
>4 week 6
Uncertain Duration >13 week 2
. > 6 month 1
correction NOAEL,
Severity | BMD !
LOAEL 5
Quality 1

>
_OL

[

i

S

e

T

o

N

n

oft

ol

B

S

ol

i

o,

Lo 4 B ool
o, oy
r L
2 2

[0 2 e
o o,

akcis
)
L
e
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e

HawEAe) BeEd w24 2 A7 AL

g A

Grneral workilom: FIORICC
STEF 1 Mierknc bbia e Eisploinasin
¥R g g 2l phpieat chentical paisiton inpd P duth

i Bt IR o ou o man)
‘ | shpda wleladaa el
' b e —
€ S e R AR A

1 ETER4 Sk aera ok ebd g ik armat ks rom deciiae
i DSCLAMER
Fheise o e v 100U Joonssind ko o e sonedl e, a-q shaak] i a4 0o Fobwar e 1 ij.. s The mdmswsdq-\ -d amwnrwq.:lﬁmm ECET 00 doms non puaier thi S EDETOC TR 1008 w5 enid ber. Tk ool ooaa. EPERD oonei
ECETOC 30,588 s cha ik T Eraad of ot Tt T T ol reo sy e Do sl o it A2 1 oAb T ion D4 2 kIO O AT ETghona s By g rwe
stk b F I8 10! in e xin o Alusigaii mn--ul.c‘m:ummsa mmwl«u‘mlurmm

* Operation mode: Eniry quidance: Wzl vy earie s
1 e P wnnd r b e m Cptitnal wwisies
'

1 Manual

| FadECETOC piwer barm daliduid

1| Bt Skt arete Pl Wb
| hobs e arEoens Sabnmnns Habs

1 Baich

} 3 u]% R

(NTP, 2000)¢] ?52 17 FHo S

(benchmark response, BMR) 522 10% 7} 98L& 2A %) o]
= O] Wk AE G 9 AdE vk AL G A W Al )

Ak 71 2R 9] Holth g B AdeA EA A A= FHol

2ot BEo A ALY BAE] 10% =717F dlolg e &2 7153 i
2 el AA7] "zl 10% F7F 9182 443 BMR ¥ #HlA]|vl=3 5% 3



ON

Al(BMCL1p) 5B RfC frizol 223 =424 (POD) o= 1H38}3l .
2—F-EAlo kol RHdA o % W A whe-220 Tholl A & RA|ER
FS- 9% 133umol hour/Le BMCLy= PODZE A}gE3sle] RfCE A4S
A a1, 217F PBPK 22 (Corley et al., 1997)& AF&3l QA S7s=
BMCLyzcE 16 mg/m®(3.4 ppm)9] oz A=3oh

NTP(2000)% F344/N #E29} B6C3F1 vl-2~2] 7 AHo| A 25 A]0
ol gk 237k & A& FHsiith AEGoR /A HE/ 1E )= 0,
31, 62.5, 125 ppm(0, 150, 302, 604 mg/m®) Fxo| =%, v}~
(50mF8)/AA /15 )= 0, 62.5, 125 2 250 ppm(0, 302, 604 % 1,208
mg/m°®) 2] FEol| =EFHAJTE A vpe-2o A T me wE:EEolA &
Nkl A 77F 10—-15% 7HAg o, AEEo] 125 2 250 ppmol| A +2] st
Al Qiiﬂq(ﬂﬂ 54.0 % 53.1%).

NTP 74 e EoA Aol et daFo] WEHA vt gl
ARk, P A Es e mapel 7191E ¢ gl AE e e Hole
2o % et 31 9 62,5 ppmel =EE F9] B AT T FE
AR g vkl e AlSS ANk o R il eko
WAL Aok ¥ A3 v A gadivh 17574 57F 2 w7
125 ppm 47 F 9] Ht AT Ao w dhxau Aol

2] At 7Ikke] ExE W b ek 73 | A u}%éow +F 2
7} ﬂﬂﬂoﬂ AR AHENA 54 o] A B/ o AMAIEE

& HAES 3/50, 4/50, 1/49 2 8/49%th. 87 15 (16%)°] R E

A 2T (6%) N Hlel BAA R 73 SUFE WERA] kAR o]
ol e #A HERT(6.4 £3.5%, B9 2-13%)S =3

125 ppm % 250 ppm 2—HF-EAJo &0l wEH F7 vg-2o] o Al
TES ] HAd A wEd 7 vk ole g =F 1 (10/50[ thE ],
11/50, 16/50, 21/50)°A4 =2 B]&9] HAE Fo] AU =2
= oM Sk SAXSE vk (p<0.01). 12t A AlF3 9F

[ rlo mﬁ

b



| Aaesdel A8 w2 A 2 AN

g A

HELE A glZ2at(0/50,
0.046) A2 Ao H

(8%)01 A Fehezo] vt

=51 A
1/50, 2/49, 4/49)9) w3 A

250 ppmel|

7hl o (p=

=
[}

]

S

7}

(14/968, 1.5+ 1.5%, H¥l 0—-4%)E

FE A eggtom, ThAlE

iz (16/50, 8/50, 7/49, 8/49). thxw-(29/50, 31/50,

33/50, 36/50)¢l H] 3}

A9} A7

T
| .

A= gl NTP(2000)

v}
=
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Abstractw

Abstract

A study on the status of exposure to chemicals and health

damage cases of cleaning workers

Objectives : Although the problem of neglecting health protection
measures for chemicals such as cleaning agents used during cleani
ng work has been continuously raised, there is a lack of evidence
to establish a preventive policy. Therefore, the purpose of this stud
y 1s to identify the exposure status of chemical substances such as
cleaning solvents and disinfectants used by cleaning workers and c¢

ooks in facility management and conduct a health impact survey.

Method : Facility management Professional definitions were given
for cleaning workers and cooks, and ingredients and hazards were
identified through on—site and online surveys of cleaning solvents a
nd cleaning/disinfectants, and usage and exposure conditions were
identified through work environment measurement. Through emplo
yee interviews, health effects were assessed and the relationship be

tween exposure substances and health damage was sought.

Results : It was confirmed that most of the cleaning workers did
not receive safety and health education and work environment mea
surement. As a result of identifying 100 types of cleaning solvent c¢

omponents, 12 types of substances subject to work environment m
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Aol stk e % A4l

easurement, 5 types of substances subject to special health examin
ation, 2 types of carcinogens, and 46 substances affecting the respi
ratory tract were included. As a result of the exposure status surve
y, most of the exposure standards were evaluated to be less than
5%, and the risk was confirmed to be low because the substances
affecting health were not seen significantly. As a result of the mixe
d experiment, it was confirmed that chloroform was 3.58<107? to
1.75x107" ppm, which was less than 10% of the exposure standard
of 10 ppm. As a result of the risk assessment, in the case of chlori
ne (Clz), the risk index was 5.65, exceeding 1, and it was confirmed

that there was an unacceptable level of risk.

Conclusion : It is understood that cleaning workers use irritating s
ubstances such as chlorine (Clz) among the cleaning agents and the
re are complaints of respiratory diseases such as asthma. It is nece
ssary to come up with a strict management plan. In addition, it is
necessary to contribute to the health promotion of cleaning worker
s through institutional support to increase the credibility of the MS
DS and check the harmfulness, improvement of the quality of resti
ng areas for cleaning workers, and development of cleaning work

manuals.

Key words : Cleaning workers, cleaning solvents, exposure status,

health damage cases, health effects
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< §Ad FHEE o]&3l Haxze} AdAsgitt

— 0.01~0.2L/min®] &3+ Fzo
23L9] A=E AFH g

— AEAF7E B SEs &
2 ol Wgst & kst

@ L
©® A=A 5TolA 30
®

— S2e] ok T} 5 T8 27} v o]
=], o] uj 9l vplie} febdfis Witk

— 7z} vjo]dlo] 1mLe] o|&3letrs Y
SA w2 d5-sh

— 7t EEWA 308 AE FolEu

) B4

) " A R A=

Z]

r

wA77) haAZetE 2 2 (GO)
2ol 231 E7](FID)
@ &zl o]g3sle s 1mL, 30 nlRk
® ZAY: Capillary, fused silica, 30m x

~ Asisst 23 S Qe AAe HelelA

Ak /] HEEAR RS 2Pt

filo

Riite

- aREE
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AawEAe] 3etEd wEae 2 A%y A}
g A+
0.32mm ID; 1.00 um film 100% dimethyl | — Z} A8 viX|E H A3 shH KO- s)slo]o}
polysiloxane T FSo|xteo] A ‘5?}‘3}. I T 504 22 7RI FA
@ MY 0.04~10.4 mg/A = 2 3= +#4|E
® #H=3HA: 0.8 ug/A & 1) & ELX a8 48 S 5 2 AAs
@ AYE: 0.014 2) A=) Qo) B S oS wlo| 24l
XS o] 83l els] Falt ool Tk
3) S2s vl dol diEsla, s =
2o A FolEtt
4) GHAIA A gy ol Ag
5) T Aol o3 gxtass 3t
g2g&(DE) = HEH / FYF
v 717124
1) &Y= 1ul
) SHb7kAr AA e AE, 1~2ml/min
) 2% @ =Y F-(Injector): 220TC, A=K (Detector): 250TC
Z- 4 (Column): 40C(3min) — 10C/min — 200C
- =E5F= ALt
S A 93t B EAY FEE For)
o Wi+ Wh=Bf=Bb 2445
- VX DE MW
C: A E4 9 5% (ppm)
Wf: Al s ek 59 F(ug)
Wo: A= H 52 ¥ (ug)
Bf: 3 A & 5] F(ug)
Bb: FAEH 52 Y (ug)
Ve AFH SN (L)
MW: B2
(2) o g=olvl
7 A F W) Alge dAg
O Al=ZAFAMA: 2AFZ2H(10% NITCE | — Sz oF 33 3 38 77} e vlo]d
A8 E XAD-2 2%, 80/40 mg) Yt} olu FEARFE A W




@ AN=zAHASZE 0.01~0.2 L/min — 7} blo|etol] 2.0mLe] EFRFHS W FA]
@ &7]1%: 10 L -3k
@ £k =4 5 v AR et ? Wk | — 7HF EE0] A 308 Bt €A
® AZHgA: A2l Ha 169 1 g3t
® A5 F AETY 10% o) = A&

AES 2~10719 &% FA =
— 2 A8AF H2E HASCHAIEAF A9t

U AA AEjolA)
— AEAF iR dol F2e] s dost

% oA FHE o]gslo] ol A4z

— 0.01~0.2 L/min°l| 4] A&3t FFo=2 A5

= AFsk], F AEAFATES 10 L=

== 3

— NEAH F SRS E2RE vl Bl

W B yste] kst

o) 4 ) AHA A 2 A=
O #4717]: dA A2 E2YZ(HPLC) | — AlEsrt 23849 = Qe ‘%.*HOHH

Uuv 74 7]

Z] % 6
T
At 57)9) ﬂﬂﬂi e

@ A omL tWEESoln| =g 308 &2 | — A8 2 FAES 3
@ FUZF: 2~20uL - 22888 3
@ A=Y 10um C18, 10cm X 7mm ID T+ Z} N Bt aj|ec} ZH s ShHARS gsfo]o)
&5l sht}, 37l9] EE gl ZF 37 FA]
® ol & SMMEYAZ/E(30/70) 7+ Iml/ | = 37/E W] S
min 1) 8258 BAe E3o] © she}.
® AZ=7]: 254nm =& 280nmollAl UV | 2) HAIEZ0] ol = 44%*% }Ol A=A
@ 2849 0.06~6.5 ppm (10L AFHA]) | A= o]83}] X@ol St oF Sl ISk
3) w2hs vPiE o} wWiEstal s Ak
2] gkt
4) BN A oA Fgoly) o] Bl
5) T 2ol 93 &z ass o
G238 (DE) = HEH / TIHF
al) 717184
1) Y= 10ul
2) oA oA EYUEH : Ho]&4 = 30 : 70, % : 1 mL/min

3) A%7] : UV at 254nm or 280nm
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24.45

MW

(3) AL

7h) A=

P Ao AT

@O AEAFH A Ee]ete] T3l Ede
Aol 271 of7x
(1) Pre—filter : 37mm quartz fiber filter
(2) Sampling filter : 1M Na2C0O3 500uL=
F213 37mm quartz fiber filter
@ ANBEAHFZH 1~2 L/min
@ &71%: A 600 L, 4 30
@ g3k ARAH F EH) WS
PR estel g
® AR 20ColA 1723k 94, 4Col
287 A
©® FAE: F AEFY 10% old e A=
A=Y Ak 370 @9 FAR
B8 EHSP] Aol AE7)7h pre—fiter,
29}, sampling filter®] =M= &3ate
AT EL FHAE ol FHa,
g3k o] gli= 3¢k ZE]RERl FHIES} A
Fofar Als AF A dxAlElel] A1 sam
pling filter= FH o 1497}A] A}R&-o] 7Fs3s}tt
w A7 S2HFHE sampling filter thAl
AHg3t] AEAR7} P, ol szl a
= FARE oo Ada.
— 2} 1) ARARRES Sle] vlEAe) Al
A A AAshe] wAA
1~2 L/min®] F%2= & 30~500 L]
715 AFH g
— TH9] 2997} o] gl Qbdsh o=

o
T

L
ro.

i IS

ofN ft Mz >

— Sampling filterE 8-313}7] dol] H A 4Y
et Ak 48 vstr] el Basit)

— ZHIHE AASIL AlEE AU o=
L=

s I3 YA nitratesE FA1817] 84

= pre—filterE HE=Z #4138 4= 9lom o]

A5 o] SRR AZE ] UE-E Ao pe

filtere} 7 23t}

— Sampling filterE 15 mL =g}~ 23 5%

7 8710l ¥ % 10 mLe] S5 718kl
£71E "renh

— 25N 1580 259EE skl ¢ 30
B Fob A3l

— PIFES A4S Alde] H3A] oA 5 o]
sle] 7t Algo] FE8NS oifste] Zgh
ZeE 8] e QEAIET vloldel

=
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1
S

ANEE Adaz s},
— A= A 2709] A FAIEE sanp

SR EN
ling fitere} 2> FER FH|skaL AF ek Al

O #4717 o] A2 vtE 1T
AEE=HE7]

@ AA2]: 3.1 mM Na2C03 / 0.35 mM
NaHCO3 8oz &

Q® AH: ol #48 A9

@ ¥ 0.4~4 mg/mL

® A=34: 0.003 mg/sample
0.0012 mg/m' (240 L air volume)

® 4= 0.01

) .
T

— gejolon BRI Ssle] Mg )

Yo ghaks] AT 8o vl Al
T 8o w Fugtt

— o]29] ¥]3 =o](mm E¥ uS[micro siem
ens]) = ¥ WA ] Fx(mgl)Z o]
ARvtE s HEAS 2

— AR, AR BAIR, @ TAIR T 2070 AR

£ 24T it 2 Ple) HEENE ¢
o A3},

A EAE
— doh= g2l f A" gEol net oA mvEaYy] S Ahsstal 7k AA
— Azo] YRE BH (o], 25uLE ARnETH ] F+¢), nitrate o] 7]F.2] 1T o]
= WAE 54, 93 Fo] e 93 WA o] AP S 2lehd &R AnE
s|Astal AEA g & HAd SAAFE ALtel A&
- LEFEE ALt
the Aol ofste] RAEHY vEE Tt
(CWF)—(C,—V,) 924.45
o=l 7 il
C: X EA ) 5% (mg/m?)
C,: TN BN Fol 2 HF = (mg/L)
Cy: Nl A o] &9 5% (mg/L)
V: 7| AN (L)
V,: AR &N 23 (mL)
Vi A8 Eee] 53 (mL)
Fy: AR E R E G o o] 34 A 5
F o2 ibs 2= A%el7] 9 st HEk A

(4) A EF AT

7 A ) A= A=
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HauwEAe] S8R wdAd L gL

D AlZ2AFH A MCE filter(37 mm, 0.8 um
pore), 3% FHAE ZH

@ A =ZAFFZ: 2~4 L/min

@ &71%: #Ad: 960 L, H4: 30 L

@ v Ank ol uhy

© A ESFAA: 20Tl 157FY97F 1A, 4Co
A 284 7F kA3

® FAE F A=Y 10% o) B AR
AE & 2~10702 &% FA =

— Ag A Ak Fde Az gEplM 2 AlsA)
HAAZS RA3I

— AlEAF vEE el A FEE o]8s
ASANFHNAE Fzo AAg}

— 2~4 L/olA st fFe= 30 ~ 960
L A% A8E AH 3.

— (AA(Celling) & 7K1 Sl8lA =2 A
fFrgo = AR AIFEHE Blo] Aol A3ke

2= o] o
T

— A7 Ehd 3t THIES SekE] vt
W= este] Sukeit

— 3tk THES da1 S o] gslo] o=
3st8712 &t

— A% 15 mL& Yol xeguolA] 3]81A]
(T2 F79 AR AR 4= 92)

(Fa1) gukA ¢l Hotplate 3|3+

1) H]o]Ael| H2HAE Yl 5 mL ZArkS X71st
T AAEAIE YaL Ao 3087 Fuk

2) Akl 1 mL & wW7h] 120~150CellA]
A =zhea=

3) oA 2k 2~3 mLE = Yar §1¢} 2
o] 7}E3CH 3|87} i3] dofd uj) 71A]),

— gl 2R FHFE HI7t 25 ml 7t HESH
3 Mg (Z QA 5~50 mLE & 4 glh)

ot =4 b HFA 4 2 A=de
@ X771 AAFFFE=A(AAS) e | - Dol ARAee] % dibsis}

FeAstEetznR-g 4 =A(ICP)
@ A7 A4 1~5 mL
® AZHA: 0.015~1 pg/mL

@ W9 -
® HZ=3A: 0.009xg/mL
® FEE: 97.5%

U At 78NS o83l A7)
o] HAWSAHeNA FEEH LS Azt
- AE% TARE A B
-t s Fe saE .
D) 7k Agat v g 24k ehd A2 dsjodo)
I oA P A SR

2) H5% BAE wEH BT Tu))
3) B5EE ANS VFFAIE olg5te] oft

| =
6) ool Aoz s4ae Tav
sog = Az [ 7YY

— R B A gt AR Aashs tiR V)E oA 20

=] 1
s === A
AR T EFE, FFEAE, APNEE




W
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B

bl

ol

50

o

s

i)

2

=5 =
/U\‘WO A_I
00 r %
SO iin 00
Sy o
S A 44
ETy
TR
Ho a3 g, W)
Tl R RS
WX TN Z Ak
S o N
TH T B
T < o R O eyl
CEQE&E

o

22!

iz

o

i

2
iz

—_
o

7 (Geometric mean, GM)

3%

7 (Arithmetic mean, AM)3} 7]

g

3

<
=

A m]eH(Not detected, ND)<l A}

ST AEAY 12 3o =

)

+ SAS ver.
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L
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T M F=8 2L S25 MR8 s /UL

2 22 s THAXEANC HEEE TEEH ¥ Y oML E THIEE D6

H2xSMESS HAE BUE &l ES 22AMFY SN HEEHA=UC

= 28 B WEE = 1B B0 BEEE 1EF B2l =ls 2404 =EBF fs
0= =35 A1 HEUL
TEHHA SEEFY 2= WES &5 O F HEE AESF 2 A%ULL
=20 Ot S22 FPI32E 5l 2M4E 0 20 285I=E 520, B9 258 9=
S04 B2 S HEERUL

20214 92
mMEHFH : A2 EF EFESIRE : AHEREHZT @EMNTE : AfjEtl

A

TEAE
A CHEE TioHe) 2RFET MEs ORI fE 2 RUCH
22 AN ERE
25|
2 @ 9 o1

(L 304 TIRE 30 —404 OO 40 —F04] TOF
@ ED—ED4 DY & B0 o)4r

Lie|

A1 FSIHAM BAYN BAIE 7172 BONY HUUTH
@19 O @ 18~58 0T @ 5E-~108 0P @ 104 OfY

A-2 TI5I2] 18 ©F AlLE BORE "HuUME AlZh
A-3. Tlok= EFEY HES TokEUTb ( o
A4 FEHe| DEHE= EH EA LT
FOE @ HOR 3 OEIER @ 222 5 75 gEnm
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