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12 .. 12-C|222 T 2T (1,2-dichloropropane) 5 MEA # 2 ME|ZAF L AZZLEHEZ HA 2=

@ OSHA ##A8% No. 7: Chacoal tube(100mg/50mg)= ¥3 ¥ 7}~
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12-C|22ZZ 2% (1,2-dichloropropane)
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358
279
262
244
241
221
174
144
143
129
123
118
118
113
95

83
74
61
10

312
261
197
215
214
206
137
120
131
111
92
98

A
T

95
107

78

76
73
25

2016

329
274
205
225
229
214
157
143
143
123
105
110

114
113
95

83
72
41

B AET

=
306
253
209
215
204
201
145
122
117
121
104
111

97
102

85

77

61
38

2015

344
279
224
244
238
221
174
144
113
124
123
118
118
103
86

66
73
49
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336
254
230
237
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168
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97
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109
110
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76
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16 ... 12-CI222Z 2T (1,2-dichloropropane)

=

o

NAF Fla dEfZA &

AZaUEY HA 75

<H 3-2> MNH TToIM AMgOl= ORI S2 X 1,2-DCPY HIE HU|E NUUFSY 2+ X B, HETKL, ZOigt

=x E 2014 2015 2016

A7 s 12y | ma | B2 szt | N | mE | EE sz | N | m2 | EE | aoz

(PPm) °T | mxt “ °® | mA = °F | #x

=54 50 | 525 | 16 | 50 | 783 | 547 | 19 | 49 | 450 | 512 | 16 | 43 | 471
IPA 200 | 465 | 43 | 127 | 993 | 511 | 44 | 138 | 1147 | 525 | 53 | 140 | 1080
TCE 50 | 341 | 53 | 103 | 948 | 293 | 69 | 135 | 1322 | 276 | 70 | 149 | 1407
ERE] 100 | 354 | 05 | 16 | 215 | 368 | 07 | 26 | 326 | 331 | 05 | 16 | 224
ClE2220E 50 | 308 | 72 | 206 | 2956 | 321 | 46 | 89 | 857 | 320 | 52 | 91 | 434
OfM| £ 500 | 314 | 41 | 140 | 1811 | 351 | 55 | 212 | 2666 | 358 | 46 | 165 | 2317

;él“'i Off ! &l 8l 100 | 240 | 03 | 10 | 124 | 250 | 03 | 14 | 157 | 229 | 04 | 14 | 157
Ol L of| £l 4| = 200 | 214 | 26 | 96 | 903 | 226 | 08 | 29 | 309 | 221 | 15 | 60 | 569
FAIBILIE S 2 320 | 02 | 02 11 | 298 | 02 | 03 10 | 385 | 01 | 02 14
n-l| At 50 | 182 | 14 | 41 | 405 | 177 | 18 | 72 | 782 | 176 | 16 | 46 | 400
MEO|AREHE | 50 | 181 | 04 | 13 | 141 | 190 | 05 | 21 | 207 | 160 | 05 | 14 8.4
EAEE 150 | 148 | 04 | 13 83 | 178 | 04 | 11 98 | 183 | 05 | 19 | 218
o £ 200 | 152 | 39 | 123 | 1133 | 183 | 51 | 165 | 1303 | 202 | 28 | 73 | 585




Im. A Ant .17

=z i _;EIE 2014 _ 2015 _ 2016 _

A7l K epm) | N | BE | mn | EHUE | N | ®R | ST A0@ | N | @2 | G | A0
X AtO) & 400 | 134 | 20 | 112 | 1115 | 156 | 22 | 93 | 810 | 174 | 18 | 86 | 968
S| E} 400 | 119 | 14 | 68 | 710 [ 120 | 17 | 51 | 390 | 136 | 12 | 43 | 392
A MBl2EE 2 140 | 01 | 01 03 | 169 | 01 | 01 11 | 215 | 01 | 01 14
2-HEA|O|EIS 20 | 89 | 02 | 10 75 | 111 | 01 | 03 25 | 132 | 02 | 10 | 103
T EEEEET 350 | 87 | 03 | o009 71 84 | 04 | 09 5.3 60 | 04 | 09 5.0
1,2-DCP 75 | 13 | 50 | 107 | 388 | 14 | 18 | 65 | 244 8 16 | 28 7.8
ssto7|slete 1 | 770 | 01 | 03 44 | 798 | 01 | 02 27 | 799 | 01 | 02 12
=& 50 499 1.4 37 25.7 467 1.7 46 434 464 2.0 5.7 47.2
IPA 200 | 441 | 47 | 166 | 1769 | 478 | 30 | 102 | 1081 | 452 | 51 | 176 | 1602
TCE 50 | 291 | 52 | 95 | 1092 | 271 | 73 | 168 | 1920 | 257 | 41 | 68 | 664

fl* cll ISP 100 | 329 | 04 | 21 | 332 | 324 | o5 | 23 | 290 | 317 | 06 | 20 | 182
C|2220E 50 | 293 | 56 | 159 | 2309 | 275 | 47 | 87 | 495 | 304 | 58 | 99 | 721
oM E 500 | 330 | 34 | 114 | 1228 | 306 | 33 | 128 | 1735 | 317 | 49 | 151 | 1407
B 100 | 222 | 03 | 13 | 129 | 205 | 02 | 08 78 | 196 | 03 | 09 6.8




18 .. 12-C|222Z 2 (1,2-dichloropropane)

=

o

NAF Fla dEfZA &

AZaUEY HA 75

=x - ;i 201‘1 _ 2015_ _ 2015 _

A7l K epm) | N | BE | mn | EHUE | N | ®R | ST A0@ | N | @2 | G | A0
HEOEAHE 200 199 1.0 31 26.3 178 0.8 23 16.1 177 1.5 5.7 48.8
TAMBILEER 2 268 0.1 0.2 1.0 297 0.1 0.2 1.7 309 0.1 0.1 0.6
n-&ll A 50 164 1.0 3.7 254 184 24 8.2 70.2 lel 18 7.2 78.1
HEOoABREHE 50 159 0.2 0.6 3.6 155 0.7 31 26.9 141 04 25 293
EAEE 150 152 0.6 2.6 271 143 0.3 0.7 5.2 144 0.9 35 321
M &= 200 179 3.0 9.7 754 169 4.8 195 157.0 163 8.2 23.2 97.6
A0 E 400 139 0.8 2.2 184 146 0.6 17 12.8 157 0.7 17 115
A EL 400 104 17 115 114.6 128 14 55 37.3 113 14 54 48.3
ML E 2 113 0.1 0.1 0.5 180 0.0 0.1 0.5 167 0.0 0.1 0.6
2-2E A0 EHZ 20 102 0.2 0.6 47 94 0.2 1.0 6.6 120 0.3 11 7.6
HESEERE 350 76 0.2 0.6 35 60 0.2 0.5 23 38 1.0 2.7 134
1,2-DCP 75 10 31 54 142 9 1.2 3.6 10.9 3 14 23 41
=731t E 1 723 0.1 03 5.2 704 0.1 0.2 31 727 0.1 0.2 19




Im. o5 Zdat .19
O fEdes AARFAZS, e $EAZS, =3 9 78 97 A
4, E5¢, B8, 7 Axd, 79 2 58 AxY, a57FAE AxY, w
TA AzE VAAZSY, doleE EWA2E E FAF WHEA] 22F A2, <
A3 2719 Axq, ¥ BB D FAPEA Ax2Y, Ve 5548 7AAZRY,
w5 AN 2014-20167k41 6071 o]Fe] AR FA o] o]FofH L
ol A F4 1Y 484%E Aot Ao =2 YER
<H 3-3> HFE 2014-20164Y MTBESE ZgHUP 58 A =
A= M HME
7|Et TXREE MY 466 7.2
7|Et XtSA BE M= 380 5.8
=Y % 7|Et OefNe e 373 5.7
XSkt XA E 22 HMEY 280 43
=2¢ 244 3.8
At Hpl 197 3.0
19 7|t YEFHE 7|4 M= 184 2.8
Fd % 3¢ M= 159 24
Q| 7|gt 2/etE SEHISHE MY 144 2.2
e M= 7|A4 Nz=Y 132 2.0
a2l 7|Et 575 119 1.8
CHO|RE, EAMX|AEH U RAF HHEHAX M= 116 1.8
Mz =27|E M= 84 1.3
o, HE L [AEX MY 82 1.3
a9 7|et E+=3XHE 7|4 HzY 72 11
a5 8 JE ZEE7| MxY 64 1.0
a5 @421 60 0.9
A 6,501 100
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<H 3-4> 2014-2016%

NERS
X E #F
M=

44

107
91

93

75

46

63

25

54
30
45

50
10
38
27

13
28

22
862

126
126

97
267

12
23
189
160
80
87
148
71

76

119
47

70
141

16
1,855
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156
71

83

10
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20
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12
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11
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177
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14

14
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I o3+ At .. 21

O BAHEE 174 84 =&7|Fo2 3L u, TCE: =27F< 233}
= H&o] 2014 A-shakr] 22 17.9%, 16.8%, 20159 22.2%, 20.3% 2016\
21.0%, 10.1%°1131, S5, tFR2ue n-8ito] =E7FS 238 A}

H7F A=

b

4

il

=% =0 0ot H|E
—n =7 2014 2015 2016
Tl;i HAH = N 2 INIR % | N B %
(ppm) Ml ° < ° 1l °
EZ 50 1 /525|102 | 0|547|00| 0 |512] 00
A | TCE 10 61| 341|179 | 65| 293 | 22.2 | 58| 276 | 21.0
Sl
7
| CI22 2 0|Et 50 31308 10| 1(321/03]| 01320] 00
n-sll At 50 0182 |00 | 117706 | 0 |176| 00
EZa 50 01499| 00| 0|467| 00| 0 |464]| 00
s | TCE 10 49| 291 | 168 | 55| 271 | 203 | 26 | 257 | 10.1
Sl
7
| C|22 2 0|&t 50 1129303 | 0275|001 130403
n-sll At 50 0164 | 00| 2|18 | 11| 1]161| 06

2 ziele Aow Yugw, 23 447} M4 BE 9%e £% 9 U] 9

i i
F 23 Q3 =Y 2 /e A



22 .. 12-C|222Z 2T (1,2-dichloropropane) § MAX Xz MEiZAL L AZZLUHY HA =

A2 327, 71e ARE
=

G718

o B 18@, ‘|Qr

o] 10°]9=.

453} 27

&
(o))
=

HE Ax4 184, 7]
HHEA L 7)1 A A2

<H 3-6> 2014-201641 ¢TE S&E L= J|E =1t =3 A=
Bl =g
A= gz | TcE |UE2 e | 95 |3y
20 Et -t
stetE
C& 9 7|EF oA Y 0 44 0 4 7 55
=29 0 36 0 0 0 36
7|E} X=X HE B X 0 29 3 0 0 32
7|Ef HAEE M= 0 23 0 0 5 28
St AL 2E HEY 0 18 0 0 0 18
7|E} 2272 0 13 0 0 1 14
oM EAEH| ®HX 0 11 0 0 0 11
7|E} UBLE XL J|H F| 0 10 0 0 0 10
~ T T OO =11
&)x“ BOEA =N E2EEE ) 314 6 4 18 | 343
O 2014-20161d #Adstd =4 A3 TCEZF %23} v]go] 182%= 7V =
3, A GFEEE By RE B0 A 5300k ARge] 13.9%, 5-931 AR
A A

Fo] 12.3%, 50-9921

2.3%, 1000%!

A

¢ 10.0%, 100-49991 A1 48%. 500-99991 AHel %
o4 Al 0296019
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<H 3-7> 2014-20164 AIQYH 7S S&E L5J|= X0 24 U My SHPAS, X0 w2

azx =29 TCE "EEEL: n-8 Ak g 7|sHeE HA

+ (@ A | % | x3| MM | % | &1 =M | % MM | % | EBH| HM | % | =3 | ME | %
0-4 192 0.00 35 163 215 80 0.0 63 0.0 1 222 0.5 36 259 13.9
5-9 401 0.00 62 332 18.7 251 0.0 159 25 6 503 1.2 72 585 12.3
10-49 1,177 | 0.08 | 159 829 19.2 759 0.5 442 0.0 4 1,505 | 0.3 | 168 | 1,677 | 10.0
50-99 451 0.00 28 152 18.4 253 0.8 146 0.0 0 599 0.0 30 629 4.8
100-499 594 0.00 25 215 11.6 393 0.0 196 0.0 7 1,049 | 0.7 32 1,089 | 29
500-999 72 0.00 4 25 16.0 17 0.0 9 0.0 0 169 0.0 4 173 23
1000 - 127 0.00 1 13 77 68 0.0 29 0.0 0 474 0.0 1 475 0.2
A 3,014 | 0.03 | 314 | 1,729 | 18.2 1,821 | 0.3 1,044 | 04 18 | 4521 | 04 | 343 | 4883 | 7.0
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2) B sted AFAHR

O #74HE 2017d 52 12-DCPE IARC HEHIAM(016)F whedsle] &
S EROIGE TR ISDINE FPNE B%IM 01%2 WAL,
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O AguzE F7%7 3970 QL0%E 7H8 B, A 3571 (188%), A%
2078 (10.8%)s=eldaL, At 20 o] AHE-vlst= AMYH v F 3R
1 [e)

Aol 1070 (26.3%), d71% 97 (23.7%), -4k 57] (13.2%)c o2 Woks.

<® 3-10> X|9j= 1,2-DCP &2t AlS - IOl [ME AKYT = 2F

TN (E/5) N
ANE < 0.1 0.5 1 2.5 5 20 200 | 1,000 £1_|
0.1 0.5 1.0 | 25 5.0 20 | 200 | 1,000 | 5,000
Pag 2 0 0 0 0 0 0 0 0 2
471 6 0 5 5 5 10 6 1 1 39
AHEE 5 4 4 5 2 5 7 3 0 35
BYEEZ | 9 3 3 1 0 3 1 0 0 20
a3 1 0 0 2 0 2 0 1 0 6
CH++ 2 0 1 1 3 2 2 0 0 11
CHA™ 1 0 0 1 0 0 0 0 0 2
24t 1 0 0 3 2 0 5 0 0 11
NE 0 1 2 1 0 1 2 0 1 8
=4F 2 0 0 1 1 4 0 0 0 8
S| 2 2 0 2 1 0 0 0 0 7
Mt e 1 1 1 0 0 0 0 1 0 4
Hets= | O 0 0 0 2 2 0 0 0 4
SHEE | 2 0 2 4 0 5 3 0 0 16
FHEL 0 0 3 2 2 4 2 0 0 13
A 34 11 21 28 18 38 28 6 2 186

O AT NE o1F2 AHg-Bolshs AU = ATFE BY 3 39
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M, A= =315 270, S oAl 270, S5 XA te] 270091 E.
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stot 1 MAFA| 1
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HA 2 (S 3

O A% = 5-4990 7o) AbgAde] 5771 (30.6%), 100-49991 T+
7F 5271(28.0%), 50-9921 Ab7dol 4070 (215%)e]1aL, A% 20Eol % AHE-
S Al g 574990 Al 207 (5269002 7Hg Bk,

<H 3-12> ARY 7T 1,2-DCP 212t AL - T [E ARIY $ 2X

A EHOY MEE 22X 5 (F) |
(E/9) 591 |9t | 5-49 | 50-99 | 100-499 | 500-999 | 1,000- | ~

<01 2 8 13 10 0 1 34
01- 05 0 2 2 4 2 1 11
05 - 1.0 1 5 5 9 0 1 21
1-25 0 5 8 8 2 5 28
25 - 50 0 6 4 5 2 1 18
5-20 4 13 5 12 2 2 38
20 - 200 3 16 2 3 1 3 28
200 - 1,000 1 1 1 0 3 0 6
1,000 - 5,000 0 0 1 0 0 2
T 11 57 40 52 12 14 | 186




30 .. 12-C|2ZZZ 2T (1,2-dichloropropane) & M&EH # 3 MEfZAL U HZ2LHZ HA 1=

<E 3-13> 2014-2016 MEHT YA Arg2t SE 22 YH

2 | mummsmny | STIER® | wey es
CAS No. EL
79-00-5 112-Eg|2220|Et 0 o) 12 0 12 3 2
1717-00-6 ;a%gi}li;g 0 0 12 X no data
75-34-3 1,1-C| 2220 Et 0 X X no data
75-35-4 11-CI22 20|l 0 X X 2B 2
107-06-2 | 1,2-C|2 2 2 0jEt 0 X 0 12 2B 1B
156-59-2 | 1.2-C|2zz0= 0 0 12 0 12 | no data
78-87-5 12-Cl22goent o) X X 1
75-56-9 12-0|ZA|Z 20 0 0 12 X 2B
123-91-1 | 1,4-C|24t o) 0 12 o) 12 2B 2
71-36-3 lEEgoman 0 0 6 0 12 2B
109-86-4 | 2-H{EA|0ELS o] 0 6 0 12 no data
110-49-6 | 2-HEA|O|ZOfMEO|E | O o) 6 o) 12 | no data
111-76-2 | 2-EEA|0|EI=S 0 0 12 0 12 3
78-92-2 2-HEIXTE ) 0 12 0 12 no data
75-26-3 2-HEgmant 0 0 6 0 12 | no data
110-80-5 | 2-OEA|OEFS 0 0 6 o) 12 | no data
111-15-9 | 2-0|EA|0f ElOFAE|O|E 0 0 6 0 12 | no data
127-195 | NN-C|HEOIMEOIE | O 0 6 0 6 ho data
71-36-3 n-HEUAS(1-HELS) | O 0 12 0 12 | no data
110-54-3 | n-&lAt 0 0 12 0 12 | no data
95-50-1 NS EEETE 0 0 12 0 12 3
64-18-6 JHO)AF o) o) 12 X no data
7722-84-1 | DpARBIEA o) 0 12 X 3 2
11130-8 | =Z2EI2YH3E C 0 12 0 12 | no data
111-84-2 Lt (@] X X no data
71-23-8 La.ozgoers (0] X X no data
75-52-5 L|EZOjE 0 0 12 o) 12 2B 2
121-142 | ClUEZE=Z0 o) o) 6 0 12 2B 1B
68-12-2 RS 0 0 6 0 6 2A
111-42-2 | ClojEr=0fal o) 0 12 X 2B 2
111-40-0 | Cloj=l@IEa|ofal o) X 0 12 | no data




m. o Zdar ... 31
2 | mumasggy | STIERE | wew ga
CAS No. MNEN o =7 =7
o o o o oo =
60-29-7 CIO|EoH 2 (0] (0] 12 (0] 12 no data
108-83-8 CIO|AEEHE (0] (0] 12 (0] 12 no data
75-09-2 CI2 220 Et 0] (0] 12 (0] 12 2A 2
67-56-1 HEHS 0 0 12 0 12 no data
110-43-0 HE LC2-OtLUAHE (@) (@) 12 (0] 12 no data
591-78-6 HEn-HEHE 0 0 12 0 12 no data
e HAHYE Clo|
101-68-8 AAOF|0E (0] (0] 12 (0] 12 3 2
80-62-6 ENEEEENE 0 X X 3
108-87-2 HEAS 2 A (0] X X no data
78-93-3 HE Y EHE (0] (@) 12 (0] 12 no data
108-10-1 HEOo|IAREAHE O O 12 (0] 12 2B 2
563-80-4 HEOAZZLAHE 0] X X no data
74-87-3 HE 2220/ E 0 0 12 0 12 3 2
71-55-6 HEEZEZEXE O (@) 12 (0] 12 3
71-43-2 EH| | O (@) 6 (0] 6 1 1A
7664-39-3 | 24t O (@) 12 (0] 12 no data
- 1B (I
8032-32-4 | 20| 9l m L}=E} (@] X X no data 519)
108-05-4 | H|'ZOFA|EH|O|E 0 0 12 X 2B 2
56-23-5 AT SHEFA O (0] 6 (0] 6 2B 2
75-21-8 Aoy £l 2l (0] (0] 6 (0] 12 1 1A
1310-73-2 | $=ASILIEE C O 12 X no data
1310-58-3 | 4Bl E C O 12 X no data
s 1B (R
1305-62-0 | $=AtSIZ S 0 0 12 X no data 519
8502-41-3 | AELCIESHIE O (@) 6 (0] 12 no data
100-42-5 AE|3 (@] (@) 12 (0] 12 2B 2
143-33-9 AOISILIES (0] (0] 12 (0] 12 no data
74-90-8 A|OtSp=A C O 12 O 12 no data
151-50-8 Alotst 2 & O O 12 O 12 no data
108-94-1 | A|Z28Al= 0 o) 12 o) 12 3 2
110-82-7 A2 RS O O 12 (0] 12 no data
110-83-8 A|E2Z2dM O (6] 12 (0] 12 no data
75-05-8 OIMELIEE O O 12 O 12 no data
67-64-1 OtM| & O O 12 (0] 12 no data
107-13-1 OmEZLIEE (@] (@) 6 (@) 6 2B 1B
7664-41-7 | ¥ L|O} O (@) 12 (0] 12 no data
64-17-5 Of Et= (0] X X 12F 1A
141-43-5 Oj|Et2 0 al (@] (@] 12 X no data
107-21-1 oEzHZZ =S C (0] 12 (0] 12 no data
OEdzeE2RE
112-07-2 Ot El0|E O (@) 12 (0] 12 no data 2
100-41-4 | o eIEl 0 0 12 0 12 2B 2




32 .. 12-C|222Z 2T (1,2-dichloropropane) 5 MEA # & ME|ZA}

ol
=

AZBUEY HA 75

2 | mumasggy | STIERE | wew ga
CAS No. MNEN o = =7 =7
o o o o (e} =] =

140-88-5 O ElOIaZEYI0|E (6] (6] 12 X 2B 2
767-01-0 AstpEA (0] (0] 12 (0] 12 no data
1331-22-2 | QAA-LEIA|E2E A= (6] (6] 12 (0] 12 no data
10028-15-6 | @= (@] (0] 12 (0] 12 no data
111-65-9 2Et (@] X X no data
78-83-1 O|AHEIUE 0 o] 12 o 12 no data
123-51-3 O|AOIHUE 0 0 12 o 12 no data
67-63-0 olA=Z=ZLE AT (6] (6] 12 (6] 12 3
7664-38-2 | QA (6] (6] 12 (6] 12 no data
7697-37-2 | EAt O (0] 12 (0] 12 no data
71-50-1 A (@) (0] 12 (0] 12 no data
79-20-9 RAHH E 0 0 12 X no data
123-86-4 XALEE] (0] (0] 12 X no data
141-78-6 A0 E (0] (6] 12 X no data
110-19-0 XAMO|AEE! (6] (6] 12 X no data
123-92-2 RAo| Aot (6] (6] 12 (0] 12 no data
108-21-4 EMo|lazz (@] (@) 12 X no data

AHZH O X X no data 2
1319-77-3 | Y& (0] (0] 12 (0] 12 no data
1330-20-7 | 3 A=A (6] (6] 12 (6] 12 3
108-90-7 SZ 2 HIA (6] (6] 12 (6] 12 no data 2
109-99.9 | HEzZf6l0|E==at o o 12 0 12 2B 2
108-88-3 E20l (@] (@] 12 (0] 12 3
584-84-9 | ST A-24-LOIZAOF 0 12 o | 12 |nodata| 2

Ho|E
91-08-7 ﬁig-z,e—qom)\wr 0 0 12 0| 12 |nodata| 2
95-63-6 E|oj &I 0 X X no data
75-50-3 EZ|0|Eotal (e} X X no data
67-66-3 EZ| 2220 Et (0] (0] 12 (6] 12 2B 2
79-01-6 Eg|2Z20 2 (0] (0] 6 (6] 12 1 1B
127-18-4 HEZ2Z20| 2 (6] (6] 6 (6] 12 2A 1B
108-95-2 o= (@) (@) 6 (0] 12 3
109-66-0 o EL (@] X X no data
50-00-0 ZESAHSIE (6] (6] 6 (6] 12 1 1A

I o Eﬂ:l-E =
107-98-2 éoﬁzﬁéa l2=2=0 4 X X no data
302-01-2 | 8l0|= 2t 0 X 6 0 12 2A 1B

Sl A El 3| C|O|AA
822-06-0 SI'_L_Ill-glll; = 1ol | (0] (0] 12 (0] 12 no data
142-82-5 SEt O (@) 12 (0] 12 no data
7664-93-9 | At (6] (6] 6 (6] 12 1 1A
7664-93-9 | A (pH2.0Z&1}) (@] (@] 6 (0] 12 1 1A
123319 | slc2d= 0 0 12 0 12 3 2
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38 .. 12-C|2ZZZ 2T (1,2-dichloropropane) S M&EH # 3 MEfZAL U HZ2LHZ HA 7=

(2) TCE tiAAl AH-&3
7H A 71EA R

2017 10¥ 209 7}A] 1S Folo] v 5170 A AR AR A
=z ol

B S 1070 T8 AR, AR AR S A T 613 A
itk 1 A3 Aol S¥ Al dEL dRE Azsieln, o,

7he, Qo] AT FEASGE HA 39 T oF 1200987 47
QR o 7151( %ix}?)oovﬂ o) A 47l)e] tii-oln), F2 e AFEL
AAZI7V(F3, A7 o, speAlF3 e welee] Aot

<H 3-16> &3X §E AIHY T=

=4 AS F MME —2X} = (B)

1 Mz 29 HEHOZ|7] 80

2 SES SE] 22

3 SES EE] 35

4 ES JI2S H&E 9 9

5 H= HXIRE 100

6 Mz OIS, AT 34

7 SES AEXEE 41

8 Mz MABHE 18

9 M=, =of 2o, A3 417

10 Mz, =20 HZ=A|AE 23

11 SES EEN oF 200

12 L ENETE MXIO}ASEH| 9 EMI FILTER 28

13 SES T2 7

14 SES LCD A3zjo|yl 2 19

15 |&#gs & J2(2 = 27|], S%% 136

16 SES MR 8

7|Et A2HE

17 %] ME|2AE 80

18 SESS OtN E 110

19 H=H =5 EAE 30

HESUII7| R e

20 = yxY SIERIE AR 120

21 ESS = 150

22 ez7t3 2ot el 80




Im. o3+ Zat .. 39

=4 s T HUME o2 + (H)
23 H= ASARE 38
24 HE & M| & O 24| Ht = X|wafer& Bake Oven System 47
25 NZE, =A0) Qlaf=, st 5
26 H=H A 0|8, FMIRI 179
27 = MALEX| QUM 16
28 M= ZEAMEE AN -
29 oI AR Q12 -
30 M= A& XA 0] HEEH| -
31 H = SO|ES NVT -
32 MAEEN= R o= -
33 MRS A7(7] HSEK| -
34 HFEEFHI|7| 7tE 2|57| §
35 H = FAN MOTOR -
36 MXpEZ 11
37 MAF M= CIX|2 ZO{E PBA A'ssy 9 47
38 H= EHNI|(ED) 23
39 NZEH g S HWH s 59
40 DN S S4EAM A 5
41 = A=A dlaEHm 47
42 ES AEAEE 16
43 NZ= AHQIZA 52 0|4 29
44 ES A=EAEE 49
45 = HiE 7o 6
46 NZ= IR EESEH, A, TAEE 9
47 |==(E5EEANZ) O EE&E0) 5
48 = MAHZE A& 14
49 = = 13
50 = HXE = 17
51 == HESZ SMEE =2 22
52 = ZTEISEEE 15
53 Cojg 5
7|2
54 x';?:gg HMH L7182 16
55 EEEHY 23 MF 5
Lt-egy igx
56 r%;;&l&lﬂ i ATIOLS E o 5
AA dA M A
57 | HIZAGERHEZE) | "7 “"}'_,:f;'j;; E'EVCM' ECH, 830
- JH =2 o

58 714 BN EE) 1,200
59 ASKHE IAEZ 357




40 .. 12-C|222Z 2 (1,2-dichloropropane) S MAX # & MEfZAF X AZZLUEHE HA 2=

= AE F UUNE =2 = (H)
60 M= ASKANELENZ 130
61 ES AR ERHAZ| 3

¥ [] = 12-DCP #Z A%

W) AlHA W ARG 2 AR A ALE
AEA Xéﬂgﬂr 22714 /\} o] A /H]quﬂ Z2o] WA} BAo] 33
1

el A 7lE‘r1ﬂ*‘L(ﬂTﬂrﬂ *ﬂﬂxﬂ AHE J%‘, 2l iﬂ Hde =2 = tiAl 5)o
AReH, TR Al T3 RS Ar(idtd Ay v qtAl A
wo= A, e AFGAel Ao $-7k AlFoR A shlvhs A

=
gu yela T A e ARl gus a3 AR 38 A
R ECT

do Mo

<H 3-17> 82X 8 AIHT MHH HF AL

= MAHH 7 HEAMR

1 2. 282 SXIA(TCEI EREX| %2 HELE EHHIIXI)
2 |5 (HiEt2o 2 % Z28H2016H06Y 0|5 FZSHA| %)

3 |5 (HAE Ao Moot MAK ALE)

4 2. 2Ho| IXAZ(TCEZ SREX] %2 HESE HHISX])
5 (2. 289 SX|AFS(TCEZ} SRElX| 22 HE2E CfHSX|)
6 |5 (7IFO0| AMEStL UA/US)

7 5 (tHEAHY Lol E 3 AFNZ)

8 2. 2| SXAIAF(TCEZL etRElX| B2 MELE WHSX])
9 5 (A0 HmA OotHMstEEE X[, 7510t AHE)

5. (K YXoA Tt AFOE MH(HELIS->0LLYE)EHKEE))

10 [5. (ArE2tah

11 2. 2H9| SXALSHTCEZ BtREX| g2 MNESE HAHSX|)
12 2. 2Ho| ZX|AIZ(TCEZ} SRElX] %2 HESE HHISX])
13 |5. (7|ED




I o7t Z1p .. 41

= HEH S5 HFAR
14 |2 BHO BRMBVACET} HRER o2 MBESR XIS,

3. 57 SEAC AQUIANMEAY HIFN HESE ChH)
15 |5 (M AHS81S)
16 -
17 5. (20073 11 TCEAIZ, 20074 7~8% 2THO| AE|EA =S 70| &AM Cjf

HESZ ¥a)
18 -
19 3 57 SE40 AQANHEAY HIFH MESE ChH)
20 |2 2Ho| IANBACET} HREX @2 MBOE CHHIZX)
21 |4 M0l 243 HES2 ChH
22 2 20| BAMBICET} HREX %S HESR HHSX
23 |2 2Ho| IXNBACET} #REX @2 MBSE HHHIZX)
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<H 3-18> #EX| §5 AIHT ©JE MHM AT
MEEREELATEL R A o BRS lansay
12-C]22 20| Z2A(EA) (156-60-5) 75
L UEE2oz 4 0EAEH
1 |2015 Cs707 31'2'317%’22_'8'73_'2)'4 =HESLEAHSARHL),, 201
7IEFE7HA () 5
2014 TCE 5,674Kg
2 Eal2zzoYd (79-01-6) 100 o
2015 TCE 5,426Kg
] _|BE Lz=Et (64741-46-4) 55
3 |2000 ﬂﬁlfﬂ(”ﬂﬂg sa ze (e4741419) 27 2,000L
S
S|4 (110-54-3) 12
4 |2016 DCP 12-C|S2222H (78-87-5) 100 100
5 |2014 BCS-1000 12-C|32 2T 27 (78-87-5) 9599  |2,400Kg
6 |2002 =0l B (108-88-3) 100 |72
7 - - - - -
g |- o2 23 |0ErS (64-17-5) 9 80L
2015 METHA CLEAN-1 |C|2220]E (75-09-02) 99,50/ [15,250Kg
, 2004 UNICLEAN PC |53 LIZEKS3LE) (64741-41-9) 99 0|4 |6,400Kg
2011 NS CLEAN 100 |m2fEA Erstea (7) 985  |180L
2016 g ¥3g ofg YAEZ (64-17-5) 95 6,876L
10 - : - - :
NE OLNIE OFAIE (67-64-1) 99 14ton
: MC-291BK MEK(BI L0 27| E) (78-93-3) 80 200kg
12 ?1021:;23%) BCS-1000 12-C| 222525 (78-87-5) 9599 |40L
13- "EEE] |22 20 (75-09-2) 995 |-
1o 2014 £CS-1000 12-C|Z22Z2% (78-87-5) 9599 |20
(123) SI (9) 1~5
5| - : - - :
16| - o EHS O|EHZ (64-17-5) - 12
17 |27 cs-808 12-C| 222 52 §(78-87-5) 70 300ton
(123)
18 2000 : E2|22201ZH (79-01-6) 99 2440Kg
19 2015 CR-2000 12-C|222 525 (78-87-5) 70 400L
20 2015 BCS-1000 12-C|222 525 (78-87-5) 90~100 |60L
DEODORIZED KEROSENE (8020-83-5) 5160
211991 oL B AL Xylene (1330-20-7) 36~40  [9520L
n-Decane (124-18-5) 1~10




44 .. 12-C|222Z 20 (1,2-dichloropropane) 5 A&F| %2 AE{ZAL U AZDLUEHZ HA 1=
FEER LT R A S o BRS lanaze
22 |- MIBK O Elojo|A EEIHE (108-10-1) 100 240L
23 |2016 CR-2000 12-C|2z22=2 % (78-87-5) 70 2000Kg
ofg ¢IE ofg LIAE (64-17-5) 100 80L
ethy leneoxy ethanol (9016-45-9) 49
2412016
Auto clean100 |Light naphta solvent (64741-99-7) 32 40L
Amyl hydride 19
CHR 2 (F A 3 AL
.. AZ ) ) ) ]
AmEl olF 32|
B
2000 IPA isopropyl alcohol (67-63-0) 100 300L
o 2017 CS-808 12-C|222= 2% (78-87-5) <95 200L
2000 HEt2 HEFZ (67-54-1) 100 72L
2000 ON E O} E (67-64-1) 100 100L
P
27 2014 U%\ggjgggfg - - 100L
28 |- - - - -
29 |28 SN M| 12-C|222=2 % (78-87-5) 929 204L
30 | 2E YUSOL-HF 12-CI22 202 al (156-60-5) 99.6 1L
31 (2015 es-015-5 12-C|E22= 2% (78-87-5) 920 1200L
322015 FLU A2 23AH110-82-7) 30-60  |200mL
33| - - - - -
34 |2014 BCS-1010 12-C|I222o 21 (78-87-5) - 30L
35 |2016 BCS-1000 12-C|2z22=2 % (78-87-5) 95-99 216L
36 |2016 M.C(E3lH E=l) |C|2 220 EHT75-09-2)
3712016 NC100 DCP(26638-19-7) 90 1200L
38 (2017 BCS-1000 12-C|2z2=2 % (78-87-5) 90~100 (3ton
39 |1997 M.C(EslH E=) |C|2 220 EH75-09-2) 100 158,010kg
40 {2002 TCE ED|Z220 g3 (79-01-6) 100 3,360kg
41 (2015 DCP DCP(26638-19-7) 50 3,000L
42 12000 TCE Ez2z20 g2 (79-01-6) 99 2,000L
4312012 TCE ED|Z2Z20 & (79-01-6) 99 6,000L
-C EbH E} ~
4412017 2X CLEAN 5’_301| EEI]O%D%E == ﬁNgg 7,200L
45 (2017 \Z/\SEO(VCA) CLAeN DCP(26638-19-7) 70 810kg
46 (2004 kanto denka Ez|Z220|2Y (79-01-6) 100 280kg




FEER LT R A S o BRS lanaay
kogyo(japan) (713)
471997 TCE Ea| 222022 (79-01-6) 400kg
482008 TCE EgZzz0=a (79-01-6) 100 |7,200kg
491998 TCE EgZzz0=a (79-01-6) 99 11ton
50 |- - - - -
TCE Ea2zzo2al (79-01-6) ; 2,000kg
51 |2014
M.C(Zeim el | 0|22 20|EH75-09-2) - 1,000kg
52 2015 TCE Ea| 22022 (79-01-6) 99 -
53 - - - - -
2014 TASC DCP(26638-19-7) 85 5,340kg
54 2015 TASC DCP(26638-19-7) 85 5,340kg
2016 AISC DCP(26638-19-7) 85 5,340kg
55 |- - - - -
56 [2017 KCT-S111 DCP(26638-19-7), NPB(123847-85-8) 100 |400ton
57 |1991 DCPa 12-C|22 === (78-87-5) 75 500ton
58 2006 hs-100 12-C|222n25 (78-87-5) 30~50 |8lton
59 2012 clean 200v 12-C|222z25 (78-87-5) 65 30,000kg
12-C222T25 (78-87-5) 95-~99
BCS-1000 30,000L
sl 1~5
60 [2017 A~ 72-80
tectyl clean280 |O|EHAILLE &(144-55-8) 1~5 10,000L
ZEl&510] = 2 AI0|=(1310-58-3 ) 1~49
61 2015 M.C(Zelmelal) |02 2 20|5H75-09-2) 999 |3,000kg
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46 ... 12-C|122 2T 2T (1,2-dichloropropane) S MAH Fg MEfZA L

HBELUHE HA 5

<E 3-19> &EX 8 AIgT MHN XY LE2ZX £
24| g3y NEEY a2 RN a neusr @
1 |pcb 2| Al MH kS| 1 30 4
2 |Hpg Ha g 1 30 2
3 |HeE EE 1 120 22
FRES. 71715 AMH 1 10 1
5 |2, A MH HEMH 5 60 10
R EXTEY 1 30 4
7 - - - - -
8 |MHA HENA 7 5 20
EEMA EEMEEAR WA 17 180 25
9 2EMH 2EMEEAR HAH) 4 180 25
gxz| FUXHE 1 20 25
=3 v, €Nz |[ME EX® AXE 21 10 25
10 | - - - _ _
11 I, ZHOo[M WS 30 30 25
0ol AIMH 10 30 25
12 |PCB MIH PCB M|H 3 60 10
13 |- - - _ _
14 | A3 20 b 2 60 15
15 |- - - ; N
16 |2|Lf 0] HEMEHELENA) 5 60~120 20
17 [2YAR(EH, He) [MalZgu | a0 21
of
18 |a2 Az HE 2 90 15%?
19 |EX| 710, MH 2 30 10
20 |PCB MIH pcb QEHIX| Bl EAHEX 7 60 2
21 |ZEEENE 25 g0/ Xy 2 180 15
22 |2IY M EA A 2 60 10
23 |MH NERES 1 120 20
24 |NH3E NHE 4 60 20
25 | - - - _ _
& Fprooftest MHYUEE 9 60 25
MR olE/AHM ChEOl 2 M A
2% FHRUE ClO| A M A 5 20 25
SHs CHO[AMH 5 20 25
BN A e e 30 2
27 |l EMH 5 20 20




I 5+ ZAut .. 47

s | n82E MBEE L Ll el T PR
28 |- - - - -
29 |Qlaff UMY 3 30 8
30 |HH XA kS| 2 5 5
31 (MY 71 EHA 1 120 1
32 |PCBM|IA NA 3 5 z
33 |- B - - N
34 |MIH e olgE HA 4 10 5
35 |MIN HEAFYUZIMA 2 5 10
36 | - A2 HEMH 1 30~40 8
37 |MAE SHANH 5 60 8
38 |2 I3 EMH 1 180 20
39 |MA solder ballM|X 1 480 22
40 &K ™M E 1 60 20
41 |MH 7S EMNH 1 180 12
42 |MH HEAMA 1 60 15
43 |1, 2% = 2ZE R RS 1 300 20
44 | MH HEZMA 1 240 20
45 | RZOHMA AHIA MA 2 90 20
46 |MH a5ZH MH 3 120 10
a7 | - FEMH 5 180 20
48 |MH 7| EHAA 1 120 20
49 |MIH ks 300 15
MNA A o 7|2 MK

0 s leag ! 30 2
51 |MA FEMH 1 30 15
52 | A4t M| 2 2H0H (M A H) 5 120 10
53 | - - _ -

54 |44t M2 T oH (M AH) 5 60 1
55 |44t X2 EHOH (M & A) 5 60 1
56 |MHESE XSS EMA 2 30 15

=
57 | e = |oAeem) 4 60 2
58 |MH3% HE MH 10 120 20
ks
E o
59 |m7l, wX| s eoe®d = : :
)

60 |MIx ANSX BE MK : g 2
61 |MH HHMEZ|IMH - - _

x [ ] =12DcP 213 Atem
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Z 3l 22AE fSe

S ko] 1tdA o g DCP=

<H 3-20> OOZHLHE 1,2-DCP EHYUFEY 21
£dy SHAK| £ d e (ppm) H| 3
d00 23.70 SN2 223 NH
7/28 HOO 14.87 "
Z200 9.10 ZIEX o=z DCPAla
HOO 19.33 FAIZ 2 MH
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4200 7.02 7t o2 DCPE|Z
x| < 37.16 STEL(110ppm)E 7}
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ZH7to] 162.4ppm°] Sl A
AL 4 2lppme. & °F 72% 7FAsitt
- 13. 79ppm2111

<H 3-25> =00 1,2-DCP =g

»} SERED
0
LR

uysY ZN

=X ZHppm
EHE =ESEBN ltrogk\(ppz;f H| 1
200 162.4* 4421
X991 5.06 -
Xl¥2 478 -
TWA b -
12X - 13.74
22Xt -
200 1,073.2 -
STEL 200 132.1 0.91
#ZFAA TS Q] ARk, 8AIRE AR R o' SHke 92.7ppm¢



60 .. 12-C|222Z 2 (1,2-dichloropropane) S MAKX #& MEfZAF L AZZLEHE HA 2=

AHEA 12-DCP 24 A7 6% FAA7E w55 w=Z7]F Thppm =7

5ol 67.6%, ==7]5 50% - 100%Y gEo] 298%, =%7159 10%6-50%Y
gHEo] 26%% FAMERNOH, 28 2-DCP 34 A5 B% FHA7E w=E
- =27 Toppm Z23EE0] 115%, =%7|59] 50% - 100%9 gEo] 24.8%,
==7]59 10%6-50%%Y &E0] 63.1%% A A,

Posterior Posterior
8 +-4 | ! 0.8
: 06
04
02
0:

0 1 2 3 4
[O8 3-10] HIOIAI2HTAHIZ|RE O|§E SRO0 HFEWU
CEIIEZUHE(ZLMEHT Y, & TEHTD)

AR 2R RS AZHE AR 2eo ARTY 2RAT AHA
B

#4 FEoR BANIZT U PARA T F5
4% 7 g YESAGT 18 A 0 REY AFE

2-DCP AHAZ wAstget. 283 2% A &
2 A8ste M A= BCS-K(DCP 95-99%3H1) & AR8-3) x| 7
= AHATE 20047 SAA QA BE A AEo R EQlEE HAlo



= AFA HAR7L

HpE U2 A5l

AR A= ok

147}

Z_I

SHAl Al

W gha

ifl

1.31ppm,

-
1

83%pm, ¥ FTA L=A2] TWA

1
1

Az AF L2249 TWA

3.28ppme] A T}

KOSHA GUIDE(H-75-2015) A%

@ eI on, AH A YEvkaa 2

TH

=0
o)

N

=
=

A7 (passive sampler, 3M 3500, USA)

B



62 .. 12-C|222Z 2 (1,2-dichloropropane) S MAX % & MEfZAF L AZZLEHE HA 2=

Lol ESTAN, MY, HZE
E5I0| MHHZ SAHA 28

[d8 3-12] IXIZ oIS E(SE)E HUE=E BH



ML ¢ ZD}b .. 63
W) =447
<HE 3-26> 3500 1,2-DCP HUAUBF=T Al
SHIE SHLAX| £ 2 (ppm) H| 2
- S Y Y 24
TWA 12Xt 269 ~ 415 7
= ==X ol
22Xt 76.59 ;M‘,’%f e F
= EJ-l'
STEL - 3o 28 A 24
22Xt 498 77
e 2HEES AR flste] oAt dlE o]&sk= IH Data
Analyst-Lite Edition(version 1.05) Xz 13102 AAsITE 1.2-DCP SAAE+=
PR AT SAc AW HT RS ol &3k HB% FHAAIE  =EH
L= 5%, =715 50% - 100%Y &5 426%, -

Z7|% Toppm Z33HE0|

71529 10%6-50%9 &0 28%= A AT

Posterior

1 T

08 bt

N R T :

04 Yoot I

oo J. [o] [of Loo28]

o 1
0] 1 2 3 4
Exposure Rating

[O8 3-13] HIOIAIAFTAHIIEE 0|88 [TOO HFEAUY

CEIIEXTUHE
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<H 3-27> 8OO 1,2-DCP HUUB=EY &
33 SH™HLUX| % & (ppm) H| 2
d00 142
2l 8OO 0.82
NES 0.46 s FH
S 0.29
Zef| A Trgo Eolql =

&7 2%
Analyst-Lite Edition(version 1.05) X232 AAik
2 FEi7F frAbeke] e B oz~
gstaien,  9B% FAHAF =T

0.1% mwro =2 AL ST

297 3% 1,2-DCP 54

o]

wZ=7|% Toppm H0%E ZIEE

TR ISt S S —

08 F--toc- R —
0.6 F-——t--———— [ ol r _____
0.4 - ]
0.2 1 0|_|__

0 —
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o] LEIEXTUHE
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12-C|22ZZ 2% (1,2-dichloropropane)
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W) SA4 3
Az29 o] WAy FEAHS 145.82ppm o2 ZAE A= e Aot
2] wEErIE A Ade sl wg i A ARAE ol&3to]
OE Adast g2l A AR Ao dddnh
BRO09 =Es AR =% 349 Ax1299] Hig, A", BeolH 1t
A=A 28 eoR FEehd AHxsE 349 12-DCP 7IskET s
+ 3800ppm, HH=% 49 12-DCP 7|atE 1w F%+ 22.30ppm, = FALE A
U, Alz=29 aighel 145.82ppm> Allskal AlLkekels)

<HE 3-28> OO 1,2-DCP HZUBZ=T &t
=3 S™ AKX £ 2 (ppm) H|
a2 XH 20.42 N
EEes 2042 S (K1 e )
= a2 X3 46.00 OH AF 3 E|
A= ZE2XH4 25.39 e
aZX}5 11.09 Y _
2K 145.82 st
a2 X2 38.28 =
Z2X}3 62.35
M2 :ng; 4346 H5@EEZRT)
a2 X5 58.56 e
22 X6 34.85 e
<H 3-29> SO0 HNEHLE 31U MELE TS A28
1,2-DCP Tk
= MZ2(n) 7|58 2 (ppm) 7|t = A}
Al = 6 38.00 1.46
e = 5 22.30 2.16
Y-S g, AMRE, BE 7IELS A



68 .. 12-C|222Z 2 (1,2-dichloropropane) S MAX #& MEfZAF L AZZLUEHE HA 2=

Posterior
1—:———:————-:————1[————:-—-313[ [ NEE—
0.8 1 592 08 - =
06 1 : 06 ------
04 - 0.4 -;---2)-[-- _ -
0.2 4 02 3 =--
E! R

[d8 3-15] HIOIAIQIGAHII”RE 0|82 SO0 H¥EUY
CEIIEZNHE(ZEEHE =TT, & U L=ETD)
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(1) =3 A=
2 AelA 12-DCP 34 AR 1Y 270, =59 D 3 71AREA
2 NAR F T dEl A4 S35 103 SA4S AASA AR
Aol we 34 MAANE 370, AGAE 770, GARE FASTEL) 6%

<H 3-30> 1,2-DCP 5% AIg® Sy

ThA| ZE
. At =5 7h ¢l N e 7oy
=S = R AN
ol 2 4 12 1 1
=2 1 1 1 2 -
JAEZR = 4 5 22 4 5
7] 7 10 35 7 6

sz 2429 5o WYE 029ppm ~ 1624ppmelH, 7]
FEAEH 7T EErE 1726ppme2 7 =kem Q12 16.18ppm, =
=9

=

AGAEEZEH SAZ2% s=9 U= 046ppm ~ 16.80ppmelH, <14
549 71et g5 =7 16.80ppm = 7 Ekem =5 580ppm, 71AT-F
% 16lppm =02 e
TAIZHSTEL) 42 AAlEdodA 37.16ppm, 7IAF-FAZE FAHANA=
091 ~ 1,0732ppm WY = ZALE AT

AINEEZH Ads AGEgd o &

34.0dppmo. & 71 =gkon £A1F Zeo) 7)slE

0

O

b wE Aol skl
]

Hito] 1660 AHsAH 2]



70 .. 12-C|1222Z 2 (1,2-dichloropropane) S MAX # & MEfZAF X AZZLUEHE HA 2=

o] 7|8t vto] 3.28ppms= O &2 LHERSTE.

B ool QdiyA F7] 5 DCP 7|et¥HdEs%E 1618ppme. 2 Kawai 5
(2015)¢] AAF4 33HS tde=z 543 DCP 7]’3}533 71ppmHEt} =9
}.

<H 3-31> g% ™ HYEYEN ME 871 F 1,2-DCP T
2m Mes | dE@d | Vg | JEE 19|
(n) (ppm) (ppm) HX}

VTIINE=S 35 30.25 16.60 3.742 029 ~ 1624
Ol A 12 1837 16.18 1.712 7.02 ~ 35.24
=1 1 9.62 9.62

I HBEZR = 22 37.67 17.26 5.096 029 ~ 1624
INE:PNES 7 5.66 3.24 3.754 0.46 ~ 16.80
Ol 1 16.80 16.80
=2 2 5.96 5.80 1.389 460 ~ 7.32
I HBEZR = 4 2.73 1.61 3.655 046 ~ 5.06
CHA| ZHSTEL) 6 228.29 51.33 10.067 091 ~ 1073.2
Ol A 1 37.16 37.16
=2 0

I AEEZRE 5 226.52 54.75 13.141 091 ~ 1073.2
Zrfar e 35 30.25 16.60 3.742 029 ~ 16240
EES 18 26.61 16.15 2.501 215 ~ 16240
NEJUES 5 14.19 3.28 9.033 0.29 ~ 41.50
HYj S 12 43.90 34.04 2.115 9.54 ~ 14582




I o5+ At .. 71

ML)

4. DCP =& Z=ZX9| d==t¥ZLIHE

12-DCP w% oede ABSARUHY XL gAEA e ad F
12-DCPS] 444 shefatr] f15te] Kawai 5(2015)9) B4 e Fsio
29 F 12-DCPE EAsT

AAETR 2/ A Be A T A S0me FHel 7S

H
£ ol§A] ofe|smag olgagln B4 X WE B

-

a

o] 12-DCPF H&atA] Kall, dea] £2Ao] 7kt GO/MSE #48t7] 9138
o gt 7| 2ASA YA Yol o ete] TS Y3t

AWA R 2002 vialol 23 Head space auto samplere] SPMEZ #ztslo]
GC/MSE A3t o ARg3 #417]7]= GC system 7890B/Triple Quad
MS 7010/CTC PAL RSI 85(Agilent, USA)e|th. E-5=e W= 05ue/ ¢
~ 250pg/ A 87 o FREIGoH HFEEe WHE A AlRE
s|Aske] oAl EAEATh AESA MDL(S/N=3)2 0.30¢g/ ¢, PQL(S/N=10)
< 1.00ug/ ¢ ©1 AT



72 .. 12-C|2ZZZ 2T (1,2-dichloropropane) S M&EF # 3 MEfZAL U AZ2LHZ HA 1=

<H 3-32> HS—-SPME =&
d

a2 =
Fiber 50/30 um DVB/Carboxen/PDMS StableFlex
Extraction 50 °C , 10 min
Desorption 280 °C , 1min
<H 3-33> GC x4
a2 =7
Column Agilent HP-5ms ( 30 m, 0.25 mm, 0.25 um)
Inlet 280 °C , Split ratio 10:1
Carrier gas He, 1ImL/min
Oven 40 °C (5 min) — 10 °C/min — 250 °C (5 min)
<H 3-34> MS =&
&= £
Ion source Electron Impact Ionization (EI), 230 °C
Eletron energy 70eV
Scan type Selected ion monitoring (SIM)
Selected Mass
Compound Time(min)
MS Time Confirm ion | Quant ion
segment STD 00 - 5.2 63, 76 112
ISTD 52 - 110 91 106




Im. o3+ dap ... 73
12-DicHoraoropene- Blevels B Lavels Used B Pinte, 3 P e 00= 170912-07-DCP-in-urine-50ppb-SIM [1,2-Dichloropropane]
B o 4105|1120 Area=36845
N Typeiemear, Ongetignana, Waght 152 1 -"ED ,’_‘,'I-ea =693355
§ s a4 el
= 163.0 Area=1156503 |
£ 1 |
28 29 3 31 32 33 34 35 3§
170912-15-Sample-7_28-2-5IM [1 2-Dichloropropane]
10 81 114: 0 Area=131389 )
760 In.rea-7'2°3551
14630 Area=4080956
0.54 ]
0 N 4 8 8 101X 4 15 15 20 20 240 2 2 . . e : -
Congarration {ng'mi] 28 29 3 31 32 33 34 35 386
[O& 3-16] 1,2-DCP &2l J=20IE 1
3 A T 1,2-DCP 5%
S hyA

12-DCP =% =249 AT s & 4¥ 7 12-DCPY 5%(n=29) +
a3} Zow Shapiro Wilk testZ23H(W=0984) HFAFEEES YERNS]
NS BE(FEEHA)E BLETAMT) ug/ £ 00T

Logprobabkility Plot and Least-Soguares Best—
Fit Line

(=}
]

[
1

o 100 1000 Conc. 10000

[O8 3-17] 28 F 1,2-DCPY =Y REE



74 .. 12-C1222Z 2o (1,2-dichloropropane) S MAX # & MEfZAF L AZZLUEHE HA 2=
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& 222 ¥7] F 12-DCP vx9 29 31

S A 5 12-DCP 5% e = A

AA &7] % 1,2-DCP s %(ppm) vs 2% 5 12-DCP 5=(ug/¢) 2 =4
oleldo® BA3 12-DCP ¥E(ug/g creatinine)®] Pearson A#AF7F 2t
7} 0.720, 081991 oW FAStA o2 {-2351% T

e 7] Toppm 50%W RHQ1 T155(n=23), 50%°]7%
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1,2-DCP s=¢te] AaAAe f9o4#] ket
JesrHyd & B4 717+ BAS ¥7] $ 12-DCP $%(ppm) vs 2 5
12-DCP  &%(ug/¢) % ZAdolegdor nAH 1,2-DCP 5% (ug/g

creatinine)®] HAATEA A HARALIE 2+ ZF 0740, 0.8229 01 EA Ao

2



I 93 ZAD .. 75
<H 3-35> 871 F 1,2-DCP S = TE ¥ AH F
1,2-DCPT X o
27| = pep 27| = DCP 27| = DCP
B © (n_szg) = E7|E 50% 0|9 | E7|E 50% 0| A
- (n=23) (n=6)
HH|(n=29)
28 = DCP 0.720(0.000)* 0.558(0.006) 0.567(0.005)
28 = DCP(Cr) 0.819(0.000)* 0.600(0.208) 0.600(0.208)
23 O|Lf 2XM(n=16)
2B = DCP 0.906(0.000)
2B = DCP(Cr) 0.836(0.000)
43 0|2 EXM(n=13)
28 = DCP 0.181(0.553)
AH = DCP(Cr) 0.275(0.364)
HyEAER7|Zh
n=26
A8 = DCP 0.740(0.000)**
28 = DCP(Cr) 0.822(0.000)**
1) 27| = DCP: 27| & 1,2-DCP(ppm)
2) 27| & DCP =&7|F 50% 0|8k =X Znt & ==7|F 75ppme| 50% 0|8t 12
3) 27| & DCP =&7|F 50% O|A: =X At & =Z7|F 75ppme| 50% O|At 12
4) A4 % DCP: &Y =2 & AH = 1,2-DCP(ug/t)
5) A = DCP(Cr): A OtE|H S=2 2Nt & S8 & AH ZF 1,2-DCP(ug
/9 creatmme)
6) 23 O|Lf 24: AR AR XHF YSER T 2F O|Lf 24
7) 4F 0|2 2A: AW ANz NF YSEH = 4F 0|7 24
*, Pearson AZHA(RolFF), **, EEI|ZEE EXMTH HYTAS(ROFE) LIH

X|, Spearman rho(§2|%



76 ... 12-C|1222 T 2T (1,2-dichloropropane) S MAA F|g AMEfZAt U AZZLUEHE HAH 2=

7] % 12-DCP9 HLz 2H¥ 5 12-DCP =5 FAH3 7| Yol v
3| AEA Ay AW F 12-DCP w59 AFolEdoR ®HAS AW F
12-DCP %9 AAAFRY7 7+ 2+ 0517, 067101910 EA A0z §9

g o]

61

W A UERd 25 olu R4S AW S sk O
&3 ARA A3 2 F 12-DCP F29 AFoledor B
1,2-DCP %9 AAQAFR)7F 2+ 2+ 0.801, 07840131 0.1 Eﬁlf‘% O & f]
Sttt

Kawai 5(2015)2] <19} nlashd 2 AfolA ¥7] 5 1,2-DCP9| s%7}
oopme A9 AW 5 12-DCPY H%+ 1,105¢e/ ¢ & Kawai 5(2015)9] 684
pe/ 0BT =4 FAEJeH, F7] T 1,2-DCPY F=7F 10ppm¥ A= &
W 5 12-DCPe F%+ 217ug/ ¢ & Kawai 5(2015)¢] 98ug/ ¢ Bt} =A 34

27 ol #Ag AW 5 1,2-DCPY w3 HiA] A9t Kawai 5(2015)

W A F7] F 12-DCPY F=7} ToppmY A A
H F 12-DCPe 5L+ 1,628ug/ ¢ = Kawai 5(2015)9] 684ug/ ¢ Bt} =4 F
4 % 12-DCPY %7} 10ppm¥ A% 4™ <+ 12-DCPe
L 182ug/ ¢ = Kawai %(2015 B =4 FAFA.

<H 3-36> 871 T 1 2—DCP9J Y FTE X AW T

1,2—DCP2| TH&T| Y= A (X H|)

AM = 12-DCP Regression line parameter
(n=29) Intercept Slope R2 p
ug/t 80.065 13.672 0.517 <0.001

(ug/g creatinine) 0.715 0.094 0.671 <0.001




Im. o5+ At .. 77

<H 3-37> 871 F 1,2-DCP XY T&E ¥ AH F
1,2—DCPQ| H=Y|YEM(2F 0| EMAIR)

A = 1,2-DCP Regression line parameter
(n=16) Intercept Slope R2 p
ug/t -40.398 22.258 0.801 <0.001
(ug/g creatinine) 0.388 0.117 0.784 <0.001

<H 3-38> Kawai T(2015)2] 2133Q} H|ul

o DCPo| Z7| | DCPe| Z7|

EESE(ppm) DC_I.’_(I_ /0 5 75ppm | & 10ppm ¥
FE | 0 | A8BROI oL S0 | R A e | g AEF
StEZ=HX}) S}E:EXI-) = DCP DCP
=t 5 & (wg/h) 5= (wg/h)

Kawai

=(2015) 33 7.1(2.44) 77(1.90) 0.909 684 98

=2 AdAp 29 13.2(3.51) 231.56(4.05) | 0.517 1,105 217

2 o

(2FO|L} | 16 15.9(5.53) 276.00(5.70) | 0.801 1,628 182

)

A B4 AE FEehH 2 A9 Kawai 5(2015)2] A RollA = go}
THY BASHA &S AW F 12-DCP
K

kol 714 HASHA] €2 2w 5

-

=
o)
off
k1
b
N
>
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rir
Y
s
2
i)
ok
M
o
fr
=l
L
i,
S
I
v
=
re

7} A9} Kawai
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12-C|22ZZ 2% (1,2-dichloropropane)

78 ..

i A2l Z=Ab

s

5.

DRRE

B ot

<0
™

AL 2o F

=]

o] Al Al

fou

#
|

T
-

A

= At

—

1) 1,2-Dichloropropane (DCP)oll 2|3+ A

e

&

o
o=

3] facebook, A% % band
Abdl R1E TH3Ig oV B Abdgrt

13
&

79

]

s

O—l%{ﬂ,

HA

of o

al7)

1Xro
=0

7.

o

gl

(1) &7

571

7h

QO Rubin

—

0
_E‘b

AbLE 20002 2] 1,2-dichloropropane®] <&

X
T

(1988)

=%
[€)

o

T

4
o]

ol
No
hin

_Ea

(1983)¢] F=< 7l

=4
¢}

O Nitschke

(1988)¢] F=4A 7l

=4
[€)

O Nitschke

o] o
=

) 4317]



Im. o5+ At .. 79

Q Pozzi 5(1985)& ojw ojAjol A HAAA 12-dichloropropanes &3t
e W A2 Aol e e 4ls et dls
o} =¥7]
O Pozzi 5(1985) 3 7H4] Abell HaE Fax] EoAets] g3kl disf 7]«

&
= 71
- Atz A AFR A 133 FY =Fd 2309 At &84 Nl

4, B8 AN FF(DIC)
QO Nitschke 5(1988)2> T=& oz §9 =3 AHe W F9€ &%

of Hl#ste] R

) FHEA
Q Heppel 5(1946); Highman 5(1946)2 &<

W WA A

Q Nitschke 5(1983)2 T&== o2 &Y =& =84 7t

REE

27}, HAIEA W5

O Lucantoni 5(1992)2 12-DCP7} sti¥ AE5AAA N w=aH =22}
A AST, ALT 7g<o] #&E o 7F A FAAAAL A #2E

Q Kumagai 5 (2014) 1,2- DCPo »==3 SAal,
Jﬂ*oﬂ/ﬂ 6ol Al yGTP 5ol ##EAL, YA 4l
1-93 3 yGTP A<o] &4

wh A%

O Pozzi 5(1985)=

%, Oligouria, &7

S 53k AghollAl &% creatinine’d %, BUNA

=

M Ao A T M = AHacute tubular

- ["O
2|
}l_g
)
2 PF
fd

necrosis) 271
QO Highman (1946)2 &S UAo=

(fatty degeneration)®] Tz-%

v}) I 5/t
O Pozzi 5(1935)=
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hemorrhage)©] ##3
O Heppel TUMO)S FTES ez F9Y =34 A9 95
(conjunctivitis)©] ¥z
o}) 2177

O Rubin 5(1983)2 S &% AtgdA FF 2744 A9# S4S R
Kol

O Nitschke 5(1983)& &5 o2 Y =34 v &35 st
O Sidorenko (1976, 1979)2 &5 o2 F9 =FA 27]0l 249
o Aelxth w2 ol FspHUA 5o NFETF oo WAl 1HE A

AZo] Pojgton ofF uhA}b &4

(2) 2t 2 Ao 72 THsA
7h =l AT

O Kumagai 5(2013)2 algAdfaold da M-S wALd o, 1,2-DCP<
o] 4 sl €k(dichloromethane: DCM)S X33t F7] &4 |83t HAF 1%
£ (blankeDol 4 JAE A7 s AL 1991-20067H4 19 ol e v
Ap 22 518 S AL

- 117 e gaet x5 W T 2, 6 3he] HaelA 2 A
=34 =] 1,2-DCP 100-670 ppm, DCM 80-540 ppm
2 Babal AF 1990d ) 451 /day, 2000t 351/day
- XAl AE 25454 (Bt 3641, 6% A, AEAl AR 27-46A1 (Bt

H

- 12-DCP A =& § F8d TH7x e dE7] 7-20d (Ft 1449),
=712 7-17A(FE+ 10d), DCM =% 7|ZF 1-134d (3 7d)

- ARk QI e RS W 3 AFEHI(SMR) 2,900 (95% A1 E3E
1,100-6,400)
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QO Kumagai 5(2014)& 12-DCPol| =91, g@otom vty 1049
Aqg=ol et s A9 A9, g4 EAS 2AE

- =% 7|7 61730l ey, BRE ZEACAN HEYE FrIFerl, §nt
B3, F FU2HE, S, 35 g9 4R e

- 3834 vt AHIGGTP)E 69 2Pl AA AAA ol A&
Hed, 6% F 242 12-DCP =% 5 93#¢S Auedy 442 & &

- AST, ALT A= yGTP &5 °l% d<she o1 w2y

Patient Birth  Ageat Exposure Latency Primary Calendar year
year dl.‘l‘gﬂ??ls dl.l.l ctuun penjof L:{t?c.er 3 90 95 2000 05 10
(years)  (years)  (years) site
1 1962 34 13 1 Bsg ‘
2 1969 29 8 11 L8] i
3 1961 45 10 18 P : T
4 1969 38 B 19 B, 1 1
5 1969 40 8 20 By, ‘ T
6 1969 35 17 15 P i i e
7 1969 39 10 15 Bgs qoe e
§ 1967 40 12 13 BC : :
9 1978 25 9 7 By 1 J
10 1978 31 9 13 P
11 1971 39 7 11 P | -
Mean 1969 36 10 14 BCI
"""" BC2
Blanket cleaner | (T = ====9 mEEE ROy
B BC4
TTTTTTTTTT T BCs, BCG, BCT
Kerosene | | TTTTTEETT
Ink-roller cleaner | = = = == =— =—F =—— — _‘_ ______
s — —— — G—_ p— — v’ — vo— ojo— —— | —

Roller-cleaner (kerosene + water + surface-active agent)
BCI: gasoline (50%), 1.1.1-TCE (50%)
BC2: 1,2-DCP (50-60%), DCM (15-25%), 1.1.1-TCE (15-25%)
BC3: 1.2-DCP (40-50%), DCM (40-50%). petroleum-hydrocarbons (1-10%)
BC4: 1,2-DCP (98%)
BCS, BC6, BC7: glycol ethers, alcohols and/or cycloaliphatic hydrocarbons

[O3 3-18] et AX|Q QPYN E4 U EZHUA EFAH
MEX ALgTIY(Kumagai et al, 2013)
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Table 1. Characteristics of 10 cholangiocarcinoma patients including baseline statistics and cancer data

Drinking Snoking

- Birth e T Employment Year of Year of
bt year Frequency Alcohol (cigarettes/day duration diagnosis death
(days/week) (g/day) FeresEn)
. 19881999 2007 L
A 1969 <1 300 fiia FiS TS Alive
1989—1992
2009 2013
. ) —
B 1969 =1 380 19942000 i, &
o1 =
19892006 2004 2006
= 1969 =1 Nonsmoker it et psies
19942004 2009 2010
23
D 1969 15 o r1ol [15] (39) (20
19942013 2007 -
E 1967 s< 40 180 f19) 1] Ca0y Aldive
1996—2005 2003 2005
¥ 1978 3—a 100 160
=1 [71(25) (27
19972003 2012 ;
G 1978 70 Nonsmoker =1 fieie Aldive
19972012 2010 .
H 1978 =1 s0 Frey T Aldive
— 2013 > -
1 1971 =1 Nonsmoker 199[914“10" F1 1(1):.39) Aldive
2000—2006 2012 .
¥ 1981 =1 160 161 (157 ¢x15 Aldive
Mean 1973 (121 [14] (35) (37)

[ 1 Employment duration in years, [__|: Interval in years from the first employment. ( ): Age in years.

[O8 3-19] S2Y XY £ A S¥(Kumagai et al,
2014)
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[O8 3-20] S X g@orx MYt (Kumagai et al,
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Table 1 Clinical findings in patients

with cholangiocarcinoma

Patient  Clinical findings Laboratory tests Diagnostic imaging  Diagnosis of cholangiocarcinoma Treatments and prognosis after diagnosis
no.
Age/sex  Symptom or health Alcohol  Smok ¥-GTP CEA CA199 Methods for Location and type of Stage by TNM  Treatments Prognosis
examination abuse AU/l (ng/mb (UAml clinical diagnosis cholangiocarcinoma classification®
1 34/M Epigastralgia. back pain No Yes 830 359 15200 Cholangiography ICC. mass-forming VA . hepatectomy. 7 years. 3 months. Dead
during PTBD tion of extrahcpatic bil
duct. chemotherapy
2 34/M Rt. hypochondralgia No Yes 78BS 38.0 114 LS, 1 1C°C, mass-forming IVA Rt. trisectionectomy 1 year, 2 months, Dead
3 20/M Jaundice. appetite loss No Yes 264 2.0 505 MRI ECC. papillary 1B Resection of extrahepatic bile 1 year, 7 months. Dead
duc
4 Liver dysfunction Yes 1729 8832.0 EL us. CT ICC. mass forming IVB Chemotherapy 1 year. 7 months. Dead
s Liver dysfunction No 2457 1.6 1192 US. CT ECC. papillary VA Rt. hepatectomy. rese 3 months. Dead
extrahepatic bile duct
6 45/M a No Yes 1570 199 .4 6394 us, Ccr CL nodular IvB Conservative treatment 1
7 40/M No Yes 1049 1.0 34 us. CT 1CC. mass-forming ECC.  ILA" Rt hepatectomy. 6 years, 5 months. Alive
papillary c oma of pancreaticoduodenectomy
Papilla of Vat
8 38/M No No 208 2.9 2288 Us. CT 1CC. mass-formir IVA Segmentectomy 8. chemotherapy 5 years, 8 months. Alive
o 39/M L owei, No Yes 1983 28.6 4 MRI 1CC. mass-formir VB Chemotherapy 9 months. Dead
10 A40/M Liver dysfunction® No Yes 1037 88 446 MRIT 1CC, intraductal growth TVA Lt. hepatectomy* . radiation, 3 years, 2 months, Dead
chemotherapy
11 31/M Liver dysfunction No Yes 1196 5.1 1084 us. CT ECC, papillary VA Extended rt. hepatectomy®, 3 years, 3 months, Alive
chemotherapy
12 39/M Liver dysfunction No No 486 5.4 20.6 ERCP ICC. intraductal growth IVA® Lt. hepatectomy. radiation. 3 s Ali
ECC. pupillary chemotl
13 44/M Liver dysfunction. Yes Yes 1890 17.7 7749 uUs. CT ICC. mass forming IVB Chemotherapy 9 months. Dead
liver tumor
14 3ITIM Liver dysfunction es Yes 451 9.6 50.5 MRI ECC. nodular IVB Chemothe 1 year. 3 months, Alive
15 39/M Liver dysfunction No Yes 347 1.5 105 ERCP 1ICC. intraductal growth VA Lt hepatectomy. segmentectomy 1 year. | month, Alive
7. chemotherapy
16 31/M Liver dysfunction No No 75 2.1 501 us. CT ICC. mass-forming IVA RU. hepatectomy. resection of 1 year, Alive
extruhepatic bile duct®,
chemotherapy
17 34/M Liver dysfunction No No 205 5 54 ICC. intraductal growth VA Extended It. hepatectomy 11 months. Alive

PGTP y-glutamyl transy
intrahepatic cholangiocarci

& Liver dystu

b

ction was detected du

pida

¢. CA19-9 carbohydrate anti
oma, MRI magnetic resonance

Most advanced stage

Non-curative resection

The stage of the tumors in patients 7 and 12 could not be classified because the patients had intra and extrahepatic cholar

ren

19-9. CEA carcinog
PTBD percutancous tra

g treatment for paranasal sinusitis

drai

CT computed tomography, ECC extra
age. US ultrasonography

[O8 3-21] S X LY E4 (Kubo

epatic cholangi

et

al, 2014)

yma. ERCP endoscopic retrograde chopnagiopancreatograpy, 1CC
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Table 2. Estimated working environment concentrations of 1,2-dichloropropane and dichloromethane in printing rooms, exposure

concentrations during the ink removal operation and shift time-weighted averages (TWAs)

Printing room Ink removal operation Shift TWAs
Calendar year -
Blatl ‘Werker wlengageieiit 1.2-DCP  DCM . _ Duration 12DCP DM ekinz 5 pep pem
in printing No. Printing machine hours
= (ppm) (ppm) (h)y (ppm) (ppm) ) (ppm) (ppm)
1988—1994 _ _ NI _ _ NI — _
Rotary offset
A 1995-1998 3T <l 1.5 490 <3 100 <l
1 10 _—
1999-2011 39-42 <1 Sheet-fed offset 35 280-400 <3 120-170 <1
19921994 — = NI — — NI — —
i Rotary offset
1995 1 37 L=l 1.5 490 <3 100 <1
B 1996-2001 40 =4l Sheet-fed relief 2% 440 <3 120 <l
10 _—
2002-2004 2 40 <l Rotary relief 1 440 <3 80 <1
2005-2011 35-40 <1 Rotary offset 2.5 310-350 <3 100-120 <1
1970-1973
1975-1985 o o Ll o o NI o o
1986—1990 17 25 150 240 62 98
c 1990-1992 28 43 Flatbed offset 3 170 270 75 120
(proof-printing)
1993 3 28 43 170 270 9 75 120
19941995 30-32  45-50 280-360 450-560 80-99 130-150
1.8 —
1 1996—1998 34-58 9 360-620 110 100-170 29
1992 28 43 170 270 75 120
1993-1995 28-32 43-50 170220 270-340 75-94 120-150
o 1996-1998 3 34-58 9 Flatbed offset . 20370 67 . 95-160 28
1999 56 0 (proof-printing) ’ 350 0 160 0
2000-2004 56-70 0 350-420 0 160-190 0
2005-2008 4 92 0 410 0 200 0
1980—-1984 — — NI — — NI — —
1985-1987 5 180 o8 290 160 240 130
i B 1988-1991 6 35 20 Flatbed offset 160 91 110 60
F (proof-printing) 6.5 1.5
1991-1992 78 43 200 110 150 82
7 B
1993—-1995 64 97 160 250 120 180

NI. no information: 1.2-DCP, 1.2-dichloropropane: DCM. dichloromethane.
[Od& 3-22] 272 ML 30jA YL 6T BHY X
1,2-DCP2 DCM E+ZE (Yamada T, 2014)

O TARC(International agency for research on cancer)(2016)= 201410l X

°l

-

i

1o gotez s B33t

O Kawai(2015)9] d7olA &7 § 12-vS222z2y =9 %

AW T 12-UFREIRY ool Jatio] ot

o2

FFEOR Ve

=
TR

oA 12-DCPoll &8 2ol A ek dAsE g3ehs A= 1,2-DCP

kel
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1.2-DCP in urine Recression line parameters

Intercept  Slope  Corr. Coefl. P

As observed (ugll) 7.568 9.022 0.909 (.01
As corrected for creatinine concentration (;g/g creatinine) 5.612 6.854 0.655 .01
As corrected for a specific gravity of urine of 1.016 (ugd) 6.490 6412 0.707 (.01

[O8 3-23] §71 T 1,2-LEE==Z=H T2t XY T8 ¥ 48
3 1,2-LEREI2T T2 YUY

O Yamada (2015a) Q1o A 5 & Gaeto] wAlste] 74 2y
O AL 7Y wF o] de] g

- 449] A x L2+ 1,2-DCP9 DCMell B+ =Z5 31, Hd =&
L5 1,2-DCPE 230-420ppm, DCM< 58-720ppme] i TWA (time weighted
average)= 1,2-DCP= 0-210ppm, DCM< 15-270ppm

- 382 12-DCPll& w=E5A &gil DCMAT =53, HY =& &
T+ 600-1300ppm, TWA+ 84-440ppm

- DCMeo] Apgholl A g3t dAo] 7o d s = g

O Yamada -5(2015b)> Kubo 5 (2013)¢] Bk 1715 Ale]sta Haeto
2Ry Ao ANES B 76 7 F AT Ao ¢

%
o] A4 2AH= 1,2-DCPL DCMel &
=+ 1,2-DCPe= 190*560ppm, DCM2 300*980ppm°]
weighted average)©= 1,2-DCP+ 0-230ppm, DCM-2 20-470ppm

- 18 HAAYG AA7EAAR FehbaE #S FA”HEE VA9 HMAE

TWA (time
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AAsHE AHAAE & o 1,2-DCPl g =F5 3 DCMol+= =&%A] &3k,
A =% FE+E 150ppm, TWAE 5-19ppm

- 12-DCP= AbollA ghael whae] 7]ojstar DCME 7]o] 2.9le] =
1, ARTEANAAYE Ave mEoAE @dete] BT  9lo] AA

T=aAel asfol g

xo
X

ke
Hh

Employment in printing or coating company o Day of

Subject  Birth year

Plant Duration Location Scale®! diagnosis  recognition®?

N 1953 I*3 1989—-2002 Fukuoka Small 2002 Dec 2, 2014
XI1 1982—1983

O 1949 XITT 1983—1986 Aichi Small 1993 Jun 10, 2014
XIv 1986—1994

P 1971 XV 1991—-2014 Aichi Small 2013 Jun 10, 2014

1970 XV1 1998—2013 Tokyo Small 2012 Feb 26, 2015

R 1956 XVII 19812011 Tokyo Middle 2011 Sep 11, 2014

XVIIL 1996—2001 ]
5 / a 2 24, 201+
S 1958 XIX 2001—-2005 Kyoto Small 008 Jul 24, 2014

*1: Small, fewer than 50 employees; Middle, 50-299 employees. *7: Day when cholangiocarcinoma was
recognized as an occupational disease. *7: This plant is the same as the plant where Subjects C and D
(described in our previous study®’) had worked.

[O8 3-24] =y HAUUO T HYE 6% S4¥(Yamada T, 2015)

O Kumagai 5(2016) 1987-20067}#] 1,2-DCPe ==% 3+ <4 951 9
S22 (FAF 789, oA 174H)E Ao R 1987-20127HA) wHete] mE3hdt
AR](SIR: Standardized incidence ratio)E dtal 12-DCPY 4 »==%S
FAste] e =& 5 SIRse Tolal Xold 3FEAE o]&ate] 37
o] =& FFo dis] AR yo] dx DCMS HAE & IAE H|XH]

(rate ratioRR)Z AFsle] 12-DCP &3 F#9te] F—nks-aAAS 593
- 12-DCP9 F+%4 w=Z%L 32-3433 ppm-years (Hit 81 ppm-years),
SIR 1,171 (95% CI 682-1,875)
- SIR< 500 ppm-years °]&ell* @A A F71Hg
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Table 1. Materials used for three rinsing processes* in 21 offset printing companies#* * .

2010 (Jan-Jun)

2013 (Jan-Jun)

Growth rate

Materials Half-year amount %o Half-year amount Yo %
purchased (Liter) purchased (Liter)
Mineral spirit 788 37.6 707 26.6 —10.3
Mineral oil 316 151 383 14.4 21.2
Trimethyl benzene 231 11.0 232 8.7 04
Emulsifiers 184 8.8 0 0.0 —100.0
Carbon hydride* ** 169 8.1 851 32.0 403.6
Ethyleneglycol monobutylether 58 2.8 30 1.9 —13.8
Cyclohexane 66 32 40 1.5 -394
Solvent naphtha 56 2.7 78 2.9 39.3
Dichloromethane 37 1.8 23 09 —37.8
Surfactants 27 1.3 47 1.8 741
Xylene 27 1.3 39 1.5 44.4
Petroleum Kerosine T 0.3 36 1.4 414.3
1.2-dichloropropane (8] 0.0 8} 0.0
others 54 2.6 98 3.7 B81.5
2.020 100 2.584 100 27.9

=: The three rinsing processes include rinsing an ink-roll, a transcription rubber-roll and a printing plate.
*+: Number of employees/printing company and number of workers assigned for the printing jobs were given in TEXT.

##%: A general term used as carbon hydride in the SDSs to refer to solvents including various kinds of commercially
available hydrocarbons refined from priroleum. except for the above-mentioned materials.
Growth rate (% )={(half-year amount purchased in 2013) — (half-year amount purchased in 2010)} / (half-year amount pur-

chased in 2010)x<100

[O8 3-25] 20103t 201340 2174 A2 AMA0IM 671

Zh ME B AgE

o] ¥ (Tsukahara T, 2016)
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W) = AT
Q Akiba(2017) 53 Suzuki(2014) 52 Salmonella typhimurium®} # & ©]
&3te] DCP7F DNA =dWolE S7HN7IeA] A8k, Fe] ThollA
1,2-DCP7} DNA 4 Z7HA710ks Asbrt 9

45 - Sk

B

*

il

Control 150 pprm 300 ppm 600 ppm 400 ppm 00 ppm 1600 ppm 400 PPI'H BOO p-pl't‘l

% Tail intensity
- W om oW W !

=]
W

1,2-DCP DCM 150 ppm mFF"-"
CCM-+1.2-00CP
Fig. 3. Induction of the DNA damage by exposure to |, 2-DCP orfand DCM in

the liver. Tail intensity values are shown as means = SD. *p<0.05 vs,
control (Dunnett’s test); *p<0.05 vs, 1.2-DCP or DCM individual expo-
sure group at the samg concentration (Tukey-Kramer test). The p-values
for the Dunnett's test: DCP150, p=0.871; DCP300, p=0.035*; DCP&OO,
p=0.028%; DCMA400, p=1.00; DCME0O0, p=0.160; DCM | 600, p=0.959;
DCPI150 + DCMA00, p=2.4 x 107°%; DCP300 + DCMEQD, p=4.5 = 107*,
The p-values lor the Tukey-Kramer test: DCP130 vs. DCP150 + DOCMADO,
p=3.1 = 10-%; DOMA00 vs. DCP1S0 + DCMAOD, p=3.0 x 10—, DCP300 vs,
DCPIN + DCM B0, p=0.0556; DCMEQD vs. DCP300 + DCME00, p=0.212%

[O& 3-26] FHOIM DCMi 1,2—-DCP 20| [E DNA &%
HI& (Suzuki T, 2014)

- 12-DCP$} DCMel $A w25 4% k9] DNA 48 o 2713
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QO Suzuki(2014) &2 487tg]9] A FHAE o] &3] 12-DCP9 SYx==9

We 378 BIE ATY

Table 2. Ratios of the blood and tissues partition coefficients and ratios of the concentrations of DCP, DCE, and CHCl; in the blood
and tissues.

Collection time (min)

During exposure period After end of exposure period
Partition coefficient ( Ratio | 60 180 360 30 60 120 180 1080 {min)

DCP 80-ppm group

Blood 18.7* 1.00 1.00 1.00 1.00 = 1.00 —° 1.00 —°

Liver 284 1.52¢ 3.84° 2.83 241 — 0.97 — 0.62 —

Abdominal fat 499 26.68 24.76 4217 49 9% — 3532 — 3338 —

Lung —4 = 1.44 0.90 0.66 = 039 — 0,05 =

Kidney — — 2.52 2.40 1.71 — 0.50 — 0.43 —
DCP 500-ppm group

Blood 18.7* 1.00 1.00 1.00 1.00 et 100 —° .00 1.00

Liver 284 1.52¢ 2.76° 3.23 3.26 — 1.99 — 0.95 (.86

Abdominal fat 499 26.68 10.45 33.61 46.26 == 52.01 — 4786 71.29

Lung =F = 0.82 1.02 1.06 B (18— 0.32 =

Kidney — — 1.92 2.07 2.10 — 1.80 — 0.72 0.57
DCE 160 ppm*

Blood 304° 1.00 1.00 1.00 1.00 =" 1.00 1.00 2t

Liver 357 L7 091" 1.12 Ias  — 079  — 030 —

Abdominal fa1 344 11.32 8.26 12.14 15.37 — 986 — 5.83 —
CHCI; 100 ppm’

Blood 20.8°% 1.00 1.00 1.00 1.00 1.00 i L.00 " —F

Liver 21.1 Lo 0.68" 0.60 0.68 040 — 027 — -

Abdoninal fat 203 9.76 5.66 8.29 11.63 11.36 == 9.20 — ==

*Gargas et al 1

"Blood not collected.

“Compound not detected.

dPartition coefficient value of the liver or abdominal Ffat/ partition coeflicient value of the blood

“Meun concentration in the liver, abdominal fat, lung, or kidney (n= 6)/mean concentration in the blood (n= 6).
'Partition coefficient not determined.

“Take et al!'!

"Mean L'unglqlrrlmhnn m the liver or abdominal fat (n = 5)/mean concentration m the blood (n= 3).

Takeet al*™

[O& 3-27] FHOM DCP, DCE, CHCI3 & LEA| MNU FI18
EE9 22X (Suzuki T, 2014)
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Q Take(2017) & 72vke] o] 71 # & o]&sto] 12-DCPe] ==l

2 A7 228 A%

Table 2. Ratios of the blood and tissue partition coefficients and the ratios of the concentrations of DCP in the tissues

to the blood.
Partition coefficient Collection ime point
(Ratio) 60 180 360 540 1440 (min)

62-mg/'kg group

Blood 18.7 1.00 1.00 1.00 1.00 1.00 1.00

Liver 248 133 8.65¢ 434 3 5.79 -4

Abdominal fat 499 26.68 30.09 3898 4381 76.04 80.57

Kidney = - 314 249 1.79 219 -

Lung - - 281 1.20 0.78 109 -
125-mg/kg group

Blood 18.7 1.00 1.00 1.00 1.00 1.00 1.00

Liver 248 133 13.11 378 7.02 5.61 0.88

Abdominal fat 400 26.68 80.87 5042 51.96 41.69 61.00

Kidney - - 6.51 283 3.26 273 0.52

Lung - - 2.71 1.82 2.15 1.78 0.06

*Gargas ef al, 1989

® Partition coefficient value of the liver or abdominal fat / partition coefficient value of the blood.

 Mean concentration in the liver, abdominal fat, kidney, or lung (n = 6) / mean concentration in the blood (0= 6).
! Compound not detected.

*Partition coefficient not determined.

[O8 3-28] FolAM DCP 3T E0 ME FIIE EE EX
(Take T, 2017)

- 62 Ei 125mg/kg®) DCPE §44 7187 41014 A7 AR, A
3 5 24N B AE Byxs $Ed

- 62mg/kgE ATAAFHAS F =
DCP7} A&Hglom, 125rng/kg ATRAT AelAE deol, 7k A4, o), B
5 Aol A DCP7F A

Q Gi(2015) & 7 d 4 FAAHE oz 12-DCPE AT ==AA
S u 7o) wstEs g
4NV, 39, 452 FER6] 12-DCPE 125-500mg/ke® AT w=EA17
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1

717 M arg e mEE = Aol ALY AE IAE B

H

- o] 12-DCPe] FHAEEAo] CYPELS] 8k 7AozA 47 % 9

the R A

TABLE 1. Survival Rates, Body weights, Liver weights, and Average Food and Water Consumption

Averagefood Average water
1.2-DCP  Initalno. No.ofsurviving Initialbw. Finalbw. Absoluteliver Relative liver consumption consumption

(mg/kgbw) ofanimals  animals (%) (g) (g) weight (g) weight (%) (g/day/animal) (g/day/animal)
Hamster
Four-hour experiment
Control 0 5 5 (100) 1210+112 ND. 6.15 =043 509=0.15 N.D. N.D.
1.2-DCP 500 5 5 (100) 121766 ND. 5.13=0.59" 421032 N.D. N.D.
Three-day experiment
Control 0 5 5 (100) 1188+65 119.9+x72 524+019 437014 8.8 g
1.2-DCP  500—250° 5 4 (80) 1184+55 106.6+55" 519+0.10 491+117 13 24
Four-week experiment
Control 4] 5 5 (100) 1238+22 1468+71 546+048 3722022 8.0 75
12-DCP 125 5 4 (80) 1224+ 10.0 140.3+1695 545+074 389=007 8.0 8.5
1.2-DCP 250 5 2 (40) 1197 81 123.5+17 527021 427 =011" 6.5 g8
Mouse
Four-hour experiment
Control 0 5 5 (100) 253+13 ND. 116 =0.04 459=0.16 N.D. N.D.
1.2-DCP 500 5 5 (100) 246=13 N.D. 1.09+0.10 441=0.19 N.D. N.D.
Three-day experiment
Control o 5 5 (100) 27913 282+15 1.20 +0.12 425+ 025 4.6 73
1.2-DCP 500 5 4 (80) 278+10 27.3+19 1.23x0.05 453=0.51 24 38
Four-week experiment
Control 0 5 5 (100) 26210 252+16 0.93+0.05 367=0.16 34 48
1.2-DCP 125 5 5 (100) 27.0+08 259=*11 1.04=0.03" 403=020" 3.7 5.7
12-Dce 250 5 5 (100) 26909 26.1+0.8 1.09 £0.06"" 420x0.14* 3.7 54

N.D., not determined.
“The dose of 1,2-DCP was reduced from 500 to 250mg/kg b.w. beginning with the second treatmentbecause of the poor condition of the hamsters
Significantly different from the respective control at *P <0.05; *P <0.01; **P.< 0.001,

[O8 3-29] 32t YAUS T I Fo8F WMAEHQL FHOM
DCP2 FIIE EX(Gi T, 2015)

O Matsumoto(2013) 5& 24M€s" 72 FHE Ao
1,2-DCPell 6A17H4 = 5

300ppm ©]/F9] FEAE &84 WE e
ato] F7HAQ A5 AFatA| Fstl o 2dihe] =5 & A7 #A]

o] AF B ol frolstAl S7teld s wES
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Q Toyoda(2016, 2017) < 201633} 20170 w3E3sk Aol A DCP vl
Al EE el 12-DCP & 577 ek B f1dds 7RIt 7H

s
4 Hepatocyte
e— >0y
1,2-pcP| @
Biliary epithelial cells

olo]o[o]o
TpOBﬂe

# 4%
olo olo

Cancer
induction
suggested

‘
Metabolites ' ABCC2

Biliary excretion

Blood Degradation

¥ Potential carcinogen
Figure 7. Schematic illustration of metabolism and elimination processes of 1,2-DCP and its metabolites
in liver-biliary system. In the liver, 1,2-DCP is metabolized to GS-DCPs via the reaction with GSH, followed
by excretion of most glutathione conjugates into bile by ABCC2 localized on the bile canalicular membrane of

hepatocytes. Harmful effect on biliary epithelial cells probably cause cholangiocarcinoma. However, a portion of
1,2-DCP metabolites are secreted into blood from the liver. ABCC3 would be involved in this process.

[Od8 3-30] 1,2—-DCP CHAIAIEQ O R9O| =H| Wby
(Toyoda T, 2016)

- 12-DCP AT =% A] o]+ GSH$} ZAdsle] d5S =& mjad
1,2-DCP7} 7HAIE U2 oo HFo

2 =
ARolS Adstal o] WA =Fo] HadE w2 =

- 12-DCP¢} GSH+= A2 oz Ao o]Folx|= whd vl £4<1 DCM

oA WA Aol ol FolA A %
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2) 1,1-9 &= 2o ¥(1,1-DICHLORETHANE)

(D) =83ty 54 2 &5 A6 5

Q CAS No 75-34-3

Q E2ol:

alpha—dichloroethane; asymmetrical dichloroethane; S—dichloroethene; Dutch
oll; ethane, 1,1-dichloro—; ethylidene chloride; ethylidene dichloride;
1,1-ethylidene dichloride

0%

P o 13 oA

1 =969 °C

157 °C

20 °CYw) W= : 1.175 g/cm3

WA gk WAl S22 X E(chloroform) 2 AR WALZE
A U= 12

20 °CollA] B A2 &3]% : 06 (g / 100 ml)
20 °C4w 571st ¢ 24 (kPa)

B 57 Ex 34

A3FH 1 -6 °C

s kgl 458 °C

714 FAd A 56-114 (vol %)

G4 Mo
fr W
2

O

rlr
k)



EHZ=A & HE2UEHE HMA 75

kl:.L Al
TIH =2

M A

=
=)

12-CIE22Z 2T (1,2-dichloropropane)

100 ...

: 1.8 (log Pow)

SES/= A

No
job

Hr

AZA, B AAAZ A

A, oFElw=AA, & HIbA|, ¢

o,

& o},

H

ehad, )8, Al gl

s
=

AL
;OO
o

el

Mo

Fol ] ALgo]

s

o
T

] o
1=

A0 WA AGHEI FA

o
RELAR T

LI-HE2 24

T-olt} (Reid, 2012).

DAREA AT Qi
7+ 6413t 13

5]

=

%

o A1 1000ppmell

I~

;OE
<N
i

]

1A ¢9kth (Hofmann, 1971).

i

Atk Aol A 6000ppmell =3

T
|

ARl AT

Bt} (Schwetz, 1974)

o] 5EO
3=

T
|

o017

AZEu W] =3kt

oy

1A ¢ttt (Hofmann, 1971).
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O A+ AAd 9
2t (Klaunig, 1986).

Q 7 Al ¢

T Sith

Q A7 AA ¢

AtH (NCI, 1977).

O AT A %
EAo 45l 37}

21t (Klauning, 1986).
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AtH (NCI, 1977).
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3 1,1-9 == =9 31(1,1-DICHLOROETHENE)

(1) =dgtsty 54 R &%, AHE &

QO CAS No 75-35-4

Q F9°f:
1,1-Dichloroethylene; 1,1-DCE; Vinylidene chloride; Vinylidene dichloride;

Geminal dichloroethene

A 5

A A

=4 AE o A

= -1225 °C

w4 760 mmHgoll Al 31.7 °C

20 °CYu W= : 1.213 g/cm3

WAl - EEek WA, 2222 E(chloroform) ¥} fARSE WA 7E
25 °CoAl EolAe] &alx 1 25 (g/L)

20 °Cow F71%t @ 24 (kPa)

qd F7] 4% 34

A3d 1 -197 -16 °C

Abg Wy 570 °C

7] A FA A 1 56 - 114 (vol %)

/= AT - 181 (log Pow)

ok

do

QO &% : | 1-gZFe2dde 11 1-EgjF2 20 e 2 12-t)FZ 2ol eto]
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Ak A el ofs) A
ol=dy

olZd s  YEH (acrylonitrile),

|

= A

2

-

H| < (vinyl chloride),
(polyvinylidene chloride)®] A|Z=ol] AR&ETE o] Holl Apgholl A dAilntH A

=

S, ZHARL, A, A a5 A2 g, =] 24

A2kl A
A s}
(acrylates) 9]

o]

_EH

o

o
el
on
_EH

A} (Klimisch, 1979a). #
ATt (Gage, 1970).

o A 200 ppmel 3

3

&

A1 500715000 ppmell =% AA

)

<

gl

off

.EH_

)

25,600 ppmel 10

Falo} (Siletchnik, 1974).
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el
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_EH
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Atk

1:,,]0—1

¢}

T

=

ozt 59%7) 7FRA(AST, ALT)ZF 50%0]% A
A

(EPA, 1976). T&tid
1Tt (Reiz, 1980).
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12-C|222ZT 27 (1,2-dichloropropane)

104 ...

At FE2dd A kideny

H

T

il

1

A

D ARl
monooxygenase ¢ epoxide hydrolaseZ Z+AAIZA T (Oesch, 1983). & =0l A

1978b; Watanabe, 1930)
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T5ppmell =EA SH A BolA] &9kt (Quast, 1986)
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106 .. 12-C|222z=2 o (1,2-dichloropropane) 5 MAKN #5 MENZAF & HZZLEHE HAH =

b
0

O FYL B FARY : APAA AFE gk BBEGNA qEHQ

YO 714 =tk (Short, 1977b). 7 AFelA 27449 DNA <+

Q A7 AHE &3 % 4% A A= |tk s=d oA 297

Y =E AR ST AR B4, AT 28T (Quast, 1983)

(

O A4 AAE &3 AAA 93 & #3814 1,1-dichloroethylened] =%
e Aot 4178 (neural tube defect)E FEITH= AF7F J°o
U suggestive evidence® ToE 7FA 1L a4 soksttl (NJDH, 1992a, 1992b).
E g &2 29" d(trichloroethylene) ¥ 1,1-t] & 2 & ol & @l (1,1-dichloroethylene)
o] 3hHr¥l & Al 37]o] EH&3 AbRoA Hol A 71F e A E] Ut
AteE FAE At (Goldberg, 1990). 5% A= 1 1-tF=22o gl
EgEErddde] e &9 A AHAS Hol A 7= &F-RkE
HAAE BYoy o] AxE ajAlsts dlE F9=Z goFsttl (Dawson, 1990).
ATSDROIAM = = A4S EWHZ AR BEAC g3k} slop o] <

=
=} O 2~ [eJe) =
IS F T AUAS 1HAL

y
b
rpr

O A+ AHAE &
1,1-dichloroethene 7% =5%J(gene mutation, sister chromatid exchange)<
Bt} (Sawada, 1987; McGregor, 1997).

4 9% : BB oy ATE 9L o)

t}) wkobA
O NTP, ACGIH, OSHAd A= 1 1-t|Z=2 2| dald] ot wobio dsf A
HrleEA &S AEHE [ARCOA Y 2BRE ¢l7to A et 745 &4 (possibly

carcinogen to humans. This category is used for agents, mixtures and
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exposure circumstances for which there is limited evidence of carcinogenicity
in humans and less than sufficient evidence of carcinogenicity in

experimental animals) & #H7}el & Arejolt}.

Q ATSDROIA Abgtelld Ad2 wZol gk F3t wetAdel ket #d
< gtk @t 1,1-dichloroethylene 34t
T ZEAS o r s T 7HA A (Ott, 1976, Waxweiler, 1981)1 4
AA S ooy IZE AV|7F FATF |Tbo] &L boll ogk AR
7 271 ke We7lols obF oyt ARUEY A R IR =EE
A ot FE AR AAH A T =E2AAS W s A
(Maltoni, 1985)0ll4 o4 ek, Wiedw, 249 &3 #ASde] 2 7hsA
of thajA suggestive evidence’} UAtti H7F P thE A+(Hong, 1981;
Lee, 1977, 1978; Quast, 1986; Rampy, 1977; Viola, 1977) oA derAd e ¢13d

vl

O EPASIME 7 5223 (Malton, 19859 A7E Bz &6 93
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12-C|222Z 2T (1,2-dichloropropane) § MAH 3 MEfZAF L HZ

RLUEHE HA 75

4) = HNONANE)

(1) =dgtsty 54 R &%, AHE &

QO CAS No 111-84-2

Q F9°f:

n-Nonane; 2,2,5-Trimethylhexane

o st 0.7 (g/100ml)
=719 : 042 (kPa)
Al 571 Hx 44

L=

0 0.8-29 (vol %)
. 565 (log Pow)

QO €5 : AE 9z, EYEH A52 AME-Y & kerosene?] AJAtol] HHAY3h=
2 F2 &y 7 AAV], A5 HI7HA 2 AR AAY 78 AL
£

A
=
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6) W e wEL=E g o] E(methyl methacrylate)

(1) =dgtsty 54 R &%, AHE &

QO CAS No 80-62-6

Q 9o
Methyl 2-methylpropenoate, methyl methacrylate, MMA
2-(methoxycarbonyl)-1-propene

o
o
=
L
b
rlr
)
ne
%

WA B3 A WA, R, A, )
760 mmHgell A F=5 1 1005 °C

=g 48 °C

25 °Cdmj <719t & 385 mmHg

25 °CYul 9% : 09337 g/cm3

A & &% 1.6 g/100g

O §% : WekagDe ofay AE, ¥4 Fehre, f4b o B
(9, §28), FEAY B, AES 2, H AWE, we, £4 B2
B2, guAl, A3 FAA A%, AUE, Q=S AL

o,
2
o
ik
offt
!
le)
S|
o

A7 (Borchard,
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Rt} (Donaghy,
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1991).
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O ACGIH 4+ A4 (Not classifiable as a human carcinogen)® ¥

Lok del el 7k A e

O NTP, OSHA, ATSDR¢]



o A3 ZdnF .. 115
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12-C|222ZT 27 (1,2-dichloropropane)
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8) W ¥ o]Aix 2T A E(methyl isopropyl ketone)

(1) &ggtsty 54 % &&=, AHS &

QO CAS No 563-80-4

Q E2oi:
2-Acetyl propane, Isopropyl methyl ketone, 3-Methyl-2-butanone
3-Methyl-2-butan-2-one (DOT)
MIPK
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12-C|222ZT 27 (1,2-dichloropropane)
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10) ol g+-2(Ethanol)

(1) &ggtsty 54 % &&=, AHS &

QO CAS No 64-17-5

Q E2oi:

Grain alcohol

Ethyl hydroxide
Ethyl hydrate
Algrain

Methyl carbionl
Cologne spirits
Fermentation alcohol
Absoulute alcohol

me 1

AeF 4607 ¢ mol-1

20 °CYd ¥%= : (.7893 g/cm3
B 17824 °C

=8 -114 °C

20 °C4w S571St : 5.9 kPa
o HellA Qs 115 °C
Al whs} 1 220 °C

O % : ¥ ol AgHE
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o
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T
T

AEAL Az An A7Hlolth Abg
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12-C|222x 2T (1,2-dichloropropane)
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} (Bingham, 2001).
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12-C|222ZT 27 (1,2-dichloropropane)
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11) =-¥H(Octane)
QO CAS No 111-65-9
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12-C|222ZT 27 (1,2-dichloropropane)
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Q =90o] : ARA(Kerosene)

12) A=A

QO CAS No
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: 0.78-0.81g/cm’

- 0.80

A 170
=3

o}

H

7]
H] 5
=4[
= 1

RUS
L1
ez‘s"xq

\=]

o

==
¢}

ul) A] (vehicle)

AL
;OO
o

el

Mo

N
_foﬁn_u

=K

O A7 A
FA A7 e,



128 .. 12-C|222z=2 o (1,2-dichloropropane) 5 MAX #5 MEfZAF & HZZLEHE HAH =

O AT AAd ot A dF  AZASE T =
st g e AT A E dFHFERI T HiHE 3
Arte Ader Bauwgth 12000mg/ke &2 Zl=Aoly 12,150mg/kg
DecbaseZS HEO] ATE &Y Fojslt Ay Ao A
ZARE sy JE A Al 2o oFihe] 4
Aar, Aol HAE o YAt st o] FHE Futs)

% g
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Q A Aol ot 21744 © i o3k Ag FE 254 A gtk
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12-C|222ZT 27 (1,2-dichloropropane)
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134 .. 12-C|222Z 2% (1,2-dichloropropane) 5 MAA 2 MEf=A X AZZUEHY A *=

13) Egjw gl

(1) £t 54 2 &%, AME &
QO CAS No : 25551-13-7 (trimethylbenzenes), 526-73-8
(1,2,3-trimethylbenzene), 95-63-6 (1,2,4-trimethylbenzene), 108-67-8

(1,3,5-trimethylbenzene)

QO Z99o] : hemellitene (1,2,3-trimethylbenzene), pseudocumene

(1,2, 4-trimethylbenzene), mesitylene (1,3 5-trimethylbenzene)

« Eg| vl EHI_L ArE= o] ddA T skl 1,24-trimethylbenzeneR}
of glorm®E olg VdH ARE BT 124-trimethylbenzened] #3H A1

B 172T
719} 2.10mmHg(at 25C)

=

o H
Q= - S
OOHJ—' 17){:1

H]Z 1 0.8758(at 20TC)

Q &% : 7l2d A, £8, 844
(2) A7Fedsk
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12-CIE22Z 2T (1,2-dichloropropane)
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12-C|222x 2T (1,2-dichloropropane)
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O A7 Aol ¢

Zaro 2 B ¥ AtHClayton & Clayton, 1981).

)

65Ul # &4to] dolwttHGrant, 1986; Proctor et al, 1983). Eg|o&o}wl

A HGillner M et al., 1995).

o
A
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FATHU.S. EPA, 2007).
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12-CIE22Z 2T (1,2-dichloropropane)
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QO CAS No
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1) St 54 % &%, AR

QO CAS

No : 107-98-2

j

o

Q F99] : 1-methoxy-2-propanol, propylene glycol methyl ether, glycol

ether PM, methoxyether of propylene glycol,

monomethyl ether, methoxypropane—-1,2-diol

Q =4, 3ty 54

AR 1 90.12

A A A

24 A ¢ HA

WAl - E= s WAl

oA=d 1 -95T

Z=A 1 120T
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alpha—-propylene glycol

& WA By A, A
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17) 1,2-o| Z A 22 3

() Bdstes 54 2 8%, A48 5

QO CAS No : 75-56-9

QO ®99 : Propylene oxide, Epoxypropane, Propylene epoxide,
1,2-Propylene oxide, Methyl oxirane, Propene oxide, Methyl ethylene
oxide, Methylethylene oxide

O &4¢, 354 54

A 1 58.03

A A
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WA oH 2 e WAy 22 3

=40 -112T
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QO CAS No : 64-18-6
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Q F99 : Dioxidane, Oxidanyl, Perhydroxic acid
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162 .. 12-C|222Z2 W (1,2-dichloropropane) & M&EA FZ HE{EAL % AZZUEHE A 75

) #A A

[e el
QO AT AA gt A3A 9 - Jikslga 30% SH> F F Hof
T A= 2 &Y AR 2 9 3 dEEs 72E ¢ Ak 3% &9
S0mlE AHS 5ol 9E, §5, 949 AEES FAJTHOHS MSDS). 7&, E
g Eo 2d 9 HHA A WERE Qdho] B EATHGiberson, 1939). ¢ #
Aol e 933 28 9 sl wAE = . gz AskA Zer oS

gz FE5AY AAdLuu, 1992) 2 obs(Cina, 1994, Christensen, 1992;

O AT AFel ot ABaA & A B /e At
2 AATor g A HAE W3 2 EMD(AZ7A 827 vEeRd
21 TH(Christensen, 1992).

L=t

O BT AA & BF/A, A, W, 2k AAA, AGA, L FAH G
%A, 58 B4 AT gk

O 77 AAd ofgt NAA g3 @ HPHA] 7pAa AHFo] YRl A=
A7hE= 7 Aol 100-300 mLe] &l A gk 35%9] #HAatstra 30mlE v
A 84A Al A BT B E AT Sherman, 1994). 35%&<H 120mLE
AAE 634 FA the HAHAZFo] LA ] WAL 35 ok(ichi,
1997). o/dol Al 9460mg/kgs ATFodS wl - 2 XJol| o gt o
g A= 587 A=FS itk Annals of Emergency Medicine, 1989). o}
SolA ImL/kgs A7 FoANS W o HAA Wy A4 Wt A 8l
= A me), =S 8o American Journal of Forensic Medicine and

Pathology, 1994).
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166 .. 12-C|222z= 2T (1,2-dichloropropane) 5 MAKN #5 MEfZAF & HZZLEHE HA =

20) Yol g&olnl

(1) &ggtsty 54 % &&=, AHS &

O CAS No : 111-42-2

O F99 : BisthydroxyethylDamine,  N,N-Bis(2-hydroxyethyl)amine,
2,2' ~Dihydroxydiethylamine, 3,8’ -Dihydroxydiethylamine, Diolamine,
2-1(2-Hydroxyethyl)aminolethanol, 2,2' ~Iminobisethanol, Iminodiethanol,

Di(2-hydroxyethyl)amine, bis(2-Hydroxyethyl)amine, 2,2’ -Iminodiethanol

@

2, 3toh4 54

A 1 105.14g/mol
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D QFE Y oF WA

1 28T

0 2711°C

: 1.4x10"'mmHg (at 25C)
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168 .. 12-C|222z= 2T (1,2-dichloropropane) 5 MAN #5 MENZAF & HZZLEHE HA =

O d¥ Fdell 93 WA & - A, B EFolA A |tk

|et&oldle] &% $ATHIARC, 2000). T7/'1 Aol A 8332mg/kg=
oF Aoty At Alol W3lrp w8l th(National Toxicology
Program Technical Report Series, NIH-92-3343). 13F 7oA &84E2 &
3l 1200ppm °]3& T HEoA e I Fudke] FAVE fAAsch
2500ppm & Hol A= AAE7E dasta AARe &5 WAool HAHAL
Aol e= gk wAdol WA Ax FA 8% 4

t}.

O A AdAd o I J& @ A=A 15000meg/kgs Al 6-1547HA
AT FoAstAdy =4 ”ﬁ o] A5 U © 7 tHRegulatory Toxicology and
Pharmacology, 30, 169, 1999). Z=of Al 2800mg/kge LAl 6-947-A] A+ F
olgtioiy 2 & AtgEC] %7} aFlaL, zRabake] Aol Wsrh AT
(National Technical Information Service, #PB2001-103718).
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170 .. 12-C|222z=2 o (1,2-dichloropropane) 5 MAKX #5 MENZAF & HZZLEHE HAH =

ofe] 9], 53] 9, A= B 5 FofolA Shell d-dste] ofFhe] o] wF
HAtk o] dA7Ee tiFES &3 edolyt A ARl dEAdwE Al
ARE B EAAOE folghEoldl wFel B = obF AT AAEHA]
ot ol 59 £dE =IHIPAA U= HolHE ol&dM = HoleE
ople] el AEE g7l ofHTHIARC, 2000). 21d3Fe] 9§ Aol A A
A=Al Yol eeobil S 16, 32, 64mg/kg 7o k3l wivk 47l A=A o
ogtEobul s 8, 16, 2mg/kg Folshdls w2 gl du= A= ©
A A Gokth vk A 47l Tl FF B0l SFvE Aol o
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21D vldolAH ol E

(1) &ggtsty 54 2 &&=, AMS &

QO CAS No : 108-05-4

QO F99] : Acetic acid vinyl ester, vinyl ethanoate, acetoxyethene, VyAc,
VAM, zeset T, VAM vinyl acetate monomer, acetic acid ethenyl ester,

1-acetoxyethylene

O &¢, sgh4 54
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12-C|222x 2T (1,2-dichloropropane)

172 ...

q_mo
Bo

"0

Mo

Al &S
=

Q AT Al 2% 23717,

ol
=

Al AAA, 2

il

(ATSDR 2009).
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174 .. 12-C|222Z2 % (1,2-dichloropropane) & MXEX FgZ MEfZA X HAZZUHT HA 5

Aot o= s W)z Bk

Q 2%k 2ol ofAEAL H LS Fod Yro
o] vebwtH(Lijinsky & Reuber, 1983). 5%

u, Algholl A ol EAE Bl ] wkA S Hulsly] 9% TAE B

AEAL vdo] =29 A Fd TA 93 Tk B>l gl (Waxweiler

et al, 1981).
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22) AU EF

(1) &ggtsty 54 % &&=, AHS &

QO CAS No : 1310-73-2

QO T : Caustic soda, Lye, Ascarite, White caustic, Sodium hydrate

Q =4, 3ty 54
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12-C|222ZT 27 (1,2-dichloropropane)
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£ (Potassium hydroxide)

12-C|222x 2T (1,2-dichloropropane)

O CAS No 1310-58-3
QO F99]: caustic potash
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sith (Fujita H et al, 1992).

i

N
_EH

o
o)

—

_EH

K

718 7ML

 9lt} (OHS MSDS).

No

_Z‘.rl

= 2~
= &=

2

1

330 HA

RS

At (OHS MSDS).

P
T

old

]

o

|

A

1

~A

]

o

|74l whe} th2t} (Dreisbach 1987).

N

=
=

o %

)tF (Dreisbach 1987).

[e]
A

N

Q 7 Aol &3 2374
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A
=

T ot (OHS MSDS).

=1
]

=
T
=

Z

M A

=

=)

12-C|222ZT 27 (1,2-dichloropropane)

O AT HA 9

2ol hefb

182 ...

t} (Graham 1984).

=<

;O.#

=0

[e)

Yehtor} 7 7%

=
A

Wy
O

AU =4

o WIS

ol A A glrt

Ly
52

1
, =

2}
=

A}

T 34tk (OHS MSDS).

A% 4

1

0
il

O IARC, NTP, ACGIH, OSHAZ®I A

of F&H (3-6%)
(Clayton 1993-1994).
O A+ Aol ¢

o

)

-
=y

)

o]t} (Ingramet al, 1991).



% (Calcium hydroxide)

1

z=

s}

F

QO &9 Calcium dihydroxide, Calcium hydrate, Hydrated lime, Slaked

lime

QO CAS No 1305-62-0

24) 4

TO
il
N
_fo_l

wr

ol

A 2 A4,

al

S

A EANQAT wEA sEe
CREE

5w AL

o

-

. 5913} ARo)A o)

1980 °C

=
D 2.24

A 741
Q&=

o]l o
MHE

H 5

-
R

\=]
[€)

AL
;OO
Bo

0

Mo

R8s

O A7 Al ¢



Ef=A S HZZUHE HA #5

A %2 4

S M

12-C|222ZT 27 (1,2-dichloropropane)

184 ...

=
=

N

Njo

bl

o] WAE % Tk (OHS MSDS).

152‘%

A
&

l

=
;o_u
e

¢+

O 4T HA o

DAl A AT Yy S ophimurium

;OO
O

N

el
oF

o

O A7 A 9

TA97, TAI102

< itk (Fujita H et al, 1992).

% o

ol A, 3

N
_EH

o
o)

—

o)
_EH

=y

o]t} (OHS MSDS).

=
[€)

E=
[CNO)

2=
™

&, A, TE, TE, 7, 7

IH
|

sk A7 R Ak (OHS MSDS).

=
v
"K

il

B
)
)
o
N

i

1}
B

AASZ717F w5 o H

T
-

1th (OHS MSDS).

[e]
X

L AN AT gl A A 5atskz

R

%

2381714

Els

O AT 4R o



, 27NEe] HAF HEs

o

Mo

Q A A=l ¢

t} (Clayton, 1981).

_EH

v

cy

staEy gl

5

o

=

T 3tk (OHS MSDS).

1

kel
=

o 1,200mg/kg

o) g

)

RYA
-

o

1Th (OHS MSDS).

s e Aol

°

O IARC, NTP, ACGIH, OSHAZ®I| A

7
WA 9] AFANA A Be FA

A7} e (Gann, 1963).

=)

Ay
2

[c]
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HEH 3
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=)

12-C|222x 2T (1,2-dichloropropane)

186 ...

alcohol,  Ethylolamine,

B~Aminoethyl

2—-Aminoethanol,

5o
2-Hydroxyethylamine, Monoethanolamine

25) o gk&-o}7l (Ethanolamine)

QO CAS No 141-43-5

TO
il
N
_fo_l

wr

ol

0.404 mmHg (25 °C)
WEkE, opAlEo]

0 10.56 °C
- 1.0180

0 1708 °C

S ghmyjobst g g
0103 °C

A 611
==
=
=z
=
=719

-
-

_E_
HAY
o]
1z
£

]

ok

lapiny

~r

S
Ll

W= 09999 g/cm3

L AR zsk Ag Azl 44 8

M
oo

gl

'ci;ﬂ]—

Mo

g, &2 AyMdA, gtst

of

FAZA, A e pHE



q_mo
Bo

"0

Mo

Q AT AHo| o3t 2374

4 (pH 11.7) AA (2F 0.3g/kg)E A

F65A FHAd ol A]

3
pul

7 ol

Hzsh 9l

el A

IR RE

A3,

ur
=

A5 o]

(Kamijo et al, 2004).

O 47 Al ¢

O A7 AFl ¢
(pH 11.7) MA (¢F 03g/kg)E A3 654 Ed oA

ey
_?E

o

7}

e

ks

=
[e]

57

k2

ATt (Sittig, 1985; Grant, 1986).

ol

Q 7 Al ¢

o] Wy (Sittig, 1985).

L AROIA AT gink Ash B2, 71092l

el vkttt (ACGIH, 2015).

el
.

1

=y

-
-

ARl A gk Ask 271, 7109 1A

o] ettt (ACGIH, 2015).
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12-CIE22Z 2T (1,2-dichloropropane)

188 ..

1
-

DAl A AT itk A B2, 7149 el A

o] vEhtth (ACGIH, 2015).

2y
o

O 3% 5 9

=k (Sittig,

5]

ol

1935).

(Hathaway et al, 1996).

Jp
oS
o
"
Nr
et
il
=y
®)

ol
o
o}
on
N
=

@)

gA A 237 ¥ (Product information:

b
Ethamolin(R), ethanolmaine oleate injection, 5%, 1989).

ot

g

Q A+ Aol ¢

Q BT A4Ad ¢

Rt

g0l

_?4

500mg/kg/day =

(Mankes, 1986).

ol’dol B E et (RTECS, 2002).

o Al A glth

of o3 35717

)|
H

O+

oA A glet
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&, E70lA 914l 6-189 Tomg/kg/day & FE EHE‘—OH =EAZE 7153

o) ek
O IARC, NTP, ACGIH, OSHAdA = FAkstzgol digh dehAdel disfA
BrtalEA e AdEfolth
o ghgoll& QAZF HEFY] MEFATH FA A o] doTA F3
o (RTECS, 2002). A ¢ A3dre= A2y w2 LE HFA7]1A] &Skt
(Inoue, 1982).



190 .. 12-C|222z=2 o (1,2-dichloropropane) 5 MAKN #5 MENZAF & HZZLEHE HAH =

26) olg ol= &g o]l E (Ethyl acrylate)

(1) &ggtsty 54 % &&=, AHS &

QO CAS No 140-83-5

Q 59 o] Ethyl acrylate, Ethyl ester of acrylic acid, Ethyl propenoate

M
z 2L
.o o
—_
(-]
=)
e
—

A A

=4 AH e A
HAY - A=A A
BEH 1994 °C

=4 -71.2 °C

U5 09234 g/cm3 (20 °C)
H]Z 0.9405 g/cm3 (20 °C)

O &% : FolAlz X9 2% 3=

(2) 7A7Fed sk

O O ©°
DEEE L

O A Al ot 23714 4% - A7 A Al 5E, TES 72U
itk (OHS MSDS).

Q A7 AFel o3 AGHA, 57, A, AGA 4% A, s
Fol M A+t glrh



DA 7-162 9] FolM olE ofa ™AL 7

Q AT AA ¢
R EEREE

t} (Pietrowicz 1980).

ey
R

0

=4

;.AE
oY
|

AL
;OO

8o

TO
<A
o
o}

on
.EH
O

o

T
Gl

Nlo
o
oF
o
2\
1o
;ﬁ r
e
e
NI
=
o
oo
7100
0

b
iz
)
o}
o
N

'

s

il
B

F Stk (OHS MSDS).

il
oS
o8
.
N
et
-
=y
O

)t} (OHS MSDS).

0

Q 737 Aol oI5t 2317

520] FjaAdE) o] WAt} (OHS VD).

o] FI=ERAal Al

(e}

AT

Q 4T Al ¢
FA AT ek,

oA A glrh

1A 8 A

357

s

el 2

Q=

=
=

D AFO A B5-Toppm AEol] A&EAOE %

Xth (IARC 1986).

0}ro
LS



192 ... 12-C|222z=2 o (1,2-dichloropropane) 5 MAKN #5 MENZAF & HZZLEHE HAH =

O Tl og AAA 3 AFolA dF= §lth 55 A4 Hote
ATzt FEE oY Hol AEFET #Fol7F L /\D} (Pietrowicz, 1980;

=
A o wm ale)), %w«s e ﬁ%o< whel), #7+28H12

O FY FZe] A% ¥ 9T WUHOR wIHE P Aol WAY

g ot (OHS MSDS).

O A% Aol A% F44 G ¢ oY ofmPAe] TIH IAE NF F
o 7 384 49 Wyo] A& olo] B2A WHTe] DNA E4o] B
zZH= 9t (ACGIH, 1991).

O Atghe tid o= g Aue AN 55 AdddA 7 dido=w A=
&N o SloA AGLAE o] FEY BAEC] Sk s
o] S E] F7leA] kth (IARC, 1986).
= 2B (Possibly carcinogenic to humans), ACGIH®I| A
= A4 (Not classifiable as a human carcinogen)® /321, NTP, OSHA

oM HwE opAlHo|Eof thgh ekdel el HrlslEAl & AdEiolth

o,
il
ry
A
ftl
O
=2
_*_
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27) z4kv € (Methyl acetate)

(1) &ggtsty 54 % &&=, AHS &

QO CAS No 79-20-9

QO 59 o] Methyl ester of acetic acid

o
e
RU
o,

o
2
ui
oX,
—d
1=
1o,
12
-}

M
Y
of
N
o
(7]

R
2ol g e o)
A e A
B4 15405 °C

=40 -981 °C

oJ=%  -9805 °C

<718 1 2162 mmHg (25 °C)
&%= 1 24.5% (20 °C)

HZ 1 0.9342

A5 0934 g/em3 (20 °C)

O $= : AAE AA, §), T4 AT HEHNE
() A%

q
[¢]
O A7 HA 9% 2314 9% : uY ohlHelE AT HHE 79,
3 t} (NIOSH, 2014).

32
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HEH 3

=
=)

12-C|222ZT 27 (1,2-dichloropropane)

194 ...

O BT Al ¢

N

D HE opAlElo|E AT

AA

}

3
T

O AT AA o

[e]
A

Ath (NIOSH, 2014).

PN
T

lojd

(o)

7}

=

N
.EH

)
o

on
.*O_H

(Budavari, 1996).

, e BFolA A gtk

ol

T} (Groeschel-Stewatt E et al, 1935).

e s
AS =39

&l

ol A A glrt

w9 Aol

w2 A=l Al

B ¥t (ACGIH, 1991).

QO AT AFAd g3 23714,

DA, S8 EFlA A Qi

q_,mo

‘.A_.u_vO

X

Al XA, R

jr

ol AT |l

1A

357

s

Aol <]

O =

oA A glet



. A3+ AnF .. 195

T
RN

]

O W% A% A% ¥ 9F

o] Wlekeo] EAIL fALELA 2Hg

oh ey

O IARC, NTP, ACGIH, OSHAd A= wE o}AlH o] Eo] that 1t

A bR ke Abejolt).

o]l o 7]

N7 9158 Qo

(Mackison, 1981).

0]
PR

3

of o



196 ... 12-C1222z= 2T (1,2-dichloropropane) 5 MAN #5 MEfZAF & HZZLEHE HAH =

28) z4HE-€ (Butyl acetate)

(1) &ggtsty 54 % &&=, AHS &

QO CAS No 123-86-4

QO 59 o] n-Butyl ester of acetic acid, Butyl ethanoate

M
z 2L
)
—_
—_
(@)}
—
oo

AN T

24 AgH ¢ FAe] A
WA e Ak
#e7 11261 °C

==x 1 =780 °C

o=4 : =735 °C

)

=2

Ft

1 0.8826 g/cm3 (20 °C)

Q &% @ g7 &5 AvkAlk AAA, H&AA, & 7h=, ARE A5 ¢

(2 A49%

DI
O BT A % 28A 4T 1 F4 w2 479, T, FE, A
AFE dozity (ILO, 1998; Harbison, 1998). F-HolAlHolE & 5 933
do] Bt (HSDB, 2002).
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O A7 A % A™WA, TFA, N, ABA FA7 9% A,

O Fol oF AW 9T 1 FLopHEOlE wF F HAus AR
=]

o] wAe 4= Stk (HSDB, 2002).

rlo

O Foll A& s571A |3 @ FRoMEO|E F7]d thE @74 =&
= A3t (ACGIH, 199%a). 200ppmel s ZolA = A37 A=Ha,
300ppm ©l’gel A= 5 Aol FEE AT (ACGIH, 199%6a; HSDB, 2002). -

o|E * HEE dAo] BTt (HSDB, 2002). F-dolA e o]
E ] Ofgk AP Wb ow SF Fdol ofa] et (Harbison, 1998).

Q &gl 93t A1 &k Dol o]|Eo| &9 AlHA s Zut
3 A1 £4bo] RuE QT (HSDB, 2002). S&o)4 FeolAH o] ES] iz
w22 A HFo] YEytt) (Sayers et al, 1936)

QO F9ol oFt ANAA & - FEHolAEolE

3 Es
(HSDB, 2002). %4 OMIEH °JE FU= FF OW 1% z3hee Ao, A%, &
o7

°F L7} 9] UM?@&P— L}EMD} (ACGIH, 19%a). FE2 3l 6,100ppm
o =%d adels =% BARE ¥ ¥ 229 HAPE UERET (Anon, 1980).
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MHA =

=
=)

12-C|222x 2T (1,2-dichloropropane)

198 ...

199%6a).

o] Yehd 4 Ut} (Budavari, 1996; ILO, 1998).

1t (Budvari, 1996; ILO, 1993).

o] pehd % ¢

=
[}

Q AT AHd g3k 23714,

oA <17 Atk

-

a
Ho

ol

A

7IA B A

e
H

of o3 =

)|
H

Q=

D n-FEopAE o] E 7o 1353t

17 e

5]

E

;OO

70

TO
<A
ol
o}

oH
_EH

A

=
o

(David et al, 1993).

oh

F9th (International Programme on Chemical

7%

=
]

A% ol

P
T

s

3

o

Safety, 2005).

A% 9% Aol

3t

UER 5= 2tk (AGCHH, 19%a).
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Q

o

A

1ho

o S = BT AR, BB BFA AT gk

Hr

=]
-

t}) dholAd
O IARC, NTP, ACGIH, OSHAo| A= wWE olA|Elo|Eo] that welAde o

M FrtelsA ke Aejoltt

n-PgolHel EE AR deks gl EeuelE fEsA gkt
[e) [e)

3 e AREATAM QA o)dS FEaA 23Ut (ACGIH, 1996a).



EHZ=A & HE2UEHE HMA 75

A
=

I:.L
=

HER %

=

=)

12-C|222ZT 27 (1,2-dichloropropane)

Q F9of: Acetic ester, Acetic ether, Ethyl ester of acetic acid, Ethyl
A 8812

29) x4+ € (Ethyl acetate)
Q CAS No 141-78-6

LN

=]

ethanoate

200 ...

=

A~

L
=

2712 °C
109002 g/cm3 (20 °C)

0902 (20 °C)

=

#ed
1=
= 1
H] 5

=(H71) 44

AL
;OO
7o

0

Mo

237 A

I

kel
pS

O A7 HH ¢
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. o3+ Zot

fraksitt (OHS MSDS)

]:

o di®=F A3 A 3 A1) E3E
Q AT A g3t AdAA, sF7A, A g Fg
of Al A ¢t}
Q AT A gt AMAA g - gF AFH Al AAAHE, TE, A T
2, & 9 gAAs e} e FF AAA JAE FEHE 4 Ju (OHS MSDS)
Q &gl ot AdaA 9@ AAA G - A FE ETolA A gl
Q &goll st 8714 4 : FHAANA dE oA HOIEE F7] =& AlH
S v, ¥ 7T Fole dojiubx] &9kt (Yamashita, 1995).
Q Foll ozt Al Fgk : E7jodA 402 mjd 1A A 4 450ppmol]
SAIAEY A% =A4Fo] ks dtk (Mackison, 1981)
O &deoll 9k 7+ ok @ =79 A 409 7F v 1A 7F A 4450ppmel] ==
AFHEY 7F &40 25 Y (Mackison, 1981).
O Fdell gt FH4 FaF @ A7t ik A gty & AT J3
Goll 242+ 9, 225, 45, mge] o LolAH | ES F959S u Faige 747t
85, 50, 35, 15% AT} (Opdyke, 1979).
QO IF HZFol ot IF g @ A AH HFHshd HH S FHks A5
doZl 4= 9ltd (OHS MSDS). vl 10% FE2 oEHolAH o ES 4
gzt gite] HEHs9S W A5S e @23t (Opdyke,



EHZ=A & HE2UEHE HMA 75

kl:.L Al
TIH =2

M A

=
=)

12-C|222ZT 27 (1,2-dichloropropane)

202 ..

1979).

R
!

=

5= (OHS MSDS).

5l &34,

3

O B AH
b, B8 A A gk

A

47

71A, A%, 2A

) #.h
;O.*
!
o)

on
_EH

@)

it

¥

D BS54 5000ppm ©]e FEolA] mlF

A dF

7} YEbstth (Mackison, 1981).

—_—

<A
ol
o}

ox
_E,b

O

Q A Al 9

T At (Lewis, 1996). oA 443 F<t ol” ofAlH] o]

<o #HZES T (Brondeau,

1990).

ojpy

g 4 A}t (OHS MSDS)
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1]

t}) dholAd
Q IARC, NTP, ACGIH, OSHAd A& o& o}AlHo|Eo] thal wekAe] tj
A HrlelEA e Aejolt}

A 9 Agolx 9 g/Le odld olAHO|ES QIZFY] AfFEA x| Fols)
FEy Az Wyt #EEA = gt (Food and Chemical Toxicology,
1984). Salmonella typhimuriunel Al o€ olAHOlE &8 EdHolE %

o
34 eFkeh (NTP, 1987).



204 .. 12-fjg2=Z 2 (1,2-dichloropropane) § MEA 3 MEfEA X HZZUHE HA 15

30) Z4tolAFE (Isobutyl acetate)

(1) &ggtsty 54 % &&=, AHS &

QO CAS No 110-19-0

QO F9Y9J: Isobutyl ester of acetic acid, 2-Methylpropyl acetate,
2-Methylpropyl ester of acetic acid, B-Methylpropyl ethanoate

2% 11615

R

=94 JH e A
WA A

BE 1165 °C

=3 988 °C

%719+ 17.8mmHg (25 °C)

e
Fr

: 0.8712 g/cm3

Q A7 Al ot a3p7|A, AL8A, 57, A dF - A, 5
= EFolA gl



otAlE o] Eol] It}

] 4= 4t} (Mackison, 1981).

N
_EH

)
o

on
_EH
O

_EH_

4= Atk ((US. Coast

T Adtt (US. Coast Guard, 1984-5).

Coast Guard, 1984-5).
Guard, 1984-5).
O A+ Al ¢

1

=

kel

ol AT+ gl

T
a))
)
1Ho
el
)A

e

jgace)

B
.
o)
k)
_Z‘* I

¥

XA

-
=

1o+ (Mackison, 1981).

[e]
A

=
T

0

!
ol



206 .. 12-C|222= 2T (1,2-dichloropropane) S M&EH #Z HEfZAL A AZZLHE HA 15

O IARC, NTP, ACGIH, OSHA| A= e ofAlglo]Eol gt whetAdol o

A HrlslEx e Abeolt)

=ddol ity ddd A

ATt

r <]
rlo



29 (Isopropyl acetate)

3L

O Y9 Isopropyl ester of acetic acid, 1-Methylethyl ester of acetic
b 10213

3D Akl A&
QO CAS No 108-21-4

LN

=]

acid, 2-Propyl acetate

AL

—_

0

T

SR

42mmHg (20 °C)
© 4.3g / 100mL (27 °C)

-89 °C
: 0.87 g/cm3

A
1 &=

T
=719

1L

117

=)

Q2

[€]

AL
;OO
o

el

Mo

A,

237 A|, A

1

O
yal

O 47 HA ¢
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MHA =

=
=)

12-C|222ZT 27 (1,2-dichloropropane)

208 ...

R

ol whH <]
t} (NIOSH, 2016).

5 A= 4 vk (NIOSH, 2016).

L
-

- ol ;‘q]

|

Q A7 AHl 2% 234714,

HFo A A+ glrh
(NIOSH, 2016).

ol AT gl

b
al

al
1o

el

q_mo

jgage]

O % A% 9
AT+ (NIOSH, 2016).

37
oS
o
.
M

e

-
£y

70
R
Gl

ol o

Hl-o
=2 u

1

°
i

of o

E

e opAElo]

1

-

A &2 AHlolth

S

7

[c]

]

O IARC, NTP, ACGIH, OSHA®!| 4|
kY2

&l

S
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32) 3}o]

(D =@ty 54 9 &%, AHS

= 2kx (Hydrazine)

L=
o

QO CAS No 302-01-2

O 59 ¢]: Diamine, Diazane, Tetrahydridodinitrogen (N—N)

ME
ox 3L
o

G o Mg o
= o
2

rr

o

: 2 °C

=T
rlr

of\ KT

: 1.0036 (25 °C)

=)

Q &% : p:]_ 1—?5-]'
A 15%+= Al

$71%9) S AR,

(2) 7173
DRk

O AT Aol <%
Folgh 2N o))

23 A (40%),

e FEA

1 1.021 g/em3 (20 °C)

A=

THE AT
ul =35

A 2 12 3] (xerography)

237 9%

§%0] o

A1 (25%),

STl A7, ATsHA,

ol AH

y H T

33k 1 447 25 mg/kge] d}ol
A=A} (Cademi et al. 1991).

3% A2 @0%)0] .
4 A9,

See 3T
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210 .. 12-C|222Z 2T (1,2-dichloropropane) § MAF #2 AE|ZAL DLHZ HA =
O A7 AA0l @ AQWA, 55, A% 4T 1 A, BE BTN
38k« #ol A 49-650 mg/kg/day ©| sFo]= AL
ATh (Marshall et al. 1983; Preece et al
5 Az, A, A
A3 244

i

A gl
Q AT Aol o3t 1t
AT FAsH S o xwWito
1992b; Wakabayashi et al. 1983).
Q A AFH o3t AAA A AT A A5
o wiH] &4 et e & Atk (Reid, 1965). shol =2 &
o] YA AN & Bt 77zt oA E47F Bu¥ Y} (Harati and Niakan
1986).
Q Tl 93k &371A g8 Abgho] dig A= luk 13-2679] =
g o2 25ppme] sfol= T“er S AT Fo Sds o A Wt B
%] ¢¥kth (Rinehart et al., 1960).
Q Foll ot AdaAA @ 574 4 @ A, sE EFolA AT ¢l
=3
Q ol o3t A g A5l 1xd A 0.05ppmell 671€E 7+ =& F
AE ZZAAAA AA =T AL A8 Ao 95 3 S8 Ado] dEE
At (Sotaniemi et al., 1971).
Q FYoll o3k 7+ g8k @ dFdof 1348 A 670 7+ =2H A L2 A}
AM 7re] wAaAQl A 2 M E WAool AHESRITH (Sotaniemi et al., 1971).
7 =29 Aol 7HAEY WAool #EE AT (Haun, 1977).

5 ppmel] 855
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0.05-5ppme] stel=ehzlol 671 LelA 1d7t w=F8 FHollA AWt wde §
sl 2+ o] FEH AT (Haun, 1984).

—

o
1
o}

O Fdell o AAA F3 : &7 T stol=ehzle] =EH 299 A
A g9 A, s, 2 dapRRgo] #EE QY (Frierson, 1965).

g A 6MYE 2 =E2HAW F2AAAN 79, FE, "]
(Sotaniemi et al., 1971).

o)

=2

ks
#29

-

32

O F HFd o 9 F g3 97 HE5E T8 HEFA 9FHo] 2T
T 3 (Frost and Hjorth 1959; Hovding 1967, Suzuki and Ohkido 1979;
Van Ketel 1964, Wrangsjo and Martensson 1936).

O A% Aol o+ A% AR, BE BFA AT gk

O BT A &8 2814 L 2 FF : A, FB BRM AT gk

Q 77 Al o AgaA 9% : /0 3 16mg/kg/days 4T 7
g FAAAM AT st 4357t AT (Visek et al. 1991).

95 mg/kg/day?] stol=etde 24
7 /\1 ¥ 2ol Wsl= #EEA 2t (Steinhoff et al
1990).

O A Al o3 N 9% : 5/hd 3+ 1emg/ke/day] stol=ehl&
A Tl FolA AR o] HEEAY (Visek et al. 1991).
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O AT HAN A 44 Q41 1290 A9 Aol A 170ma/kge) 3
g Fol, wold AelA B3t % E4 AL P2t

o] W3l gl (Sheftel, 2000).

Q &l 9 =377, A4,
et

O Fd % FA7 9F : ol e A7, Rujelel, $FolE EF
& vt AEolA DNA <42 ob713dth (INCHEM)

E 9% A, FE R

@

l
1
!

o) e
QA WM 7Hs £4), NTPAlM = R (fel4 ez

A), ACGIHOI A= A3 (%
Jou, OSHAAE W opadlo

= U9 Al =%,

=
JEo] g ek

2RAE YoR @ ot dFelA ool
(Wald et al. 1984). 10Wd7Fe] F4 Z=A}el| A

A
T
4= Atk (Morris et al. 1995).

£l
ket

=0

12699 AYY =]
e felsl Z7hA o

32

T Ak oF B Alo] ZrlsiteE A EE

FHolAM 15.8-30 mg/kge] 12-twEsto| =g} & A A 2 A%
o] WS Z=7A1FHh (Craven and DeRubertis 1992; Schillm et al. 1980;
ZAS u 3

Watanabe et al. 1985). E3t slo] =}l & b7 o] HAA =FA A S
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AR W Al 178 BFA y-GTP 571 8% FgF9 71 139 AST
=7F 149 ALT 57k, 13%elA CA 19-9 (carbohydrate antigen 19-9)
<7}, 1044 CEA(chorioembryonic antigen) Z=7}3k.

- Ay gEgroE Awwe e $4E EAG 23 16904 AR

A AAleS A deelaL, 1290 Bxd A8 E Aldstlar, 129 A
bl on] el 5RelA e sPgREolm e AR 915
oﬂ 13___}/\361—

- 12-DCP =% <245 o= 3 gaeke] F53t A AtelA
FA=EEol  1-1599  ppm-yearsel  H[E A&V {lo] 7 Ae=
399ppm-vears?! 74 EHHFE BAG WA Fo] 1499 (95% A1F
1-854.3), 2,400-3499 ppm-years?! 749 17.1 (95% 2133+ 3.8-76.2)
o] 91 il 549 AEIE T 1-1,199 ppm-yearsel H| &)
1,200-2,0499ppm-years®] 75 11481 (95% Al=]+-3F 3.3-39.6), 2,050-3,499
ppm-yearsQ! A9 32.4u1(95% A FF3F 64-1639) =& Ao YER

—LI
"’;N
w

o
AA S AW 2r|ddogts 5458 71 835k, o= %%E
A TS 7 AWl di&] 4~dsk, Wilson & Jungner(1968)7F A
| izt 7|ES AAE o]F WHO, A=, V=, 35 5 ZF yghnir} 1)
7 0] =

P

My il
rot
rx
i1
X
>
>
lo,
(o,
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O Andermann 5(2008)2 Wilson & Jungner?] XA 7] AlQ
At 40d7E 93t 7)o o A2 AEHAL 7]Eel disk At

58 401'

ﬂl\ﬂ r—r‘

Ly
CAEAA Z2ade) GEAel d B8 FA7 flojok et
CAHMAAL ZEOWE WS, AAPPE, O ANl D 22y RS

BB A AP AaHN AT LA A4 2BAE ool
Al

SR ZRade A4 2 gve] AugAd dF @s5d 7159
A2 2AAAE B,

« Zzad @7k AN Adsel @
AuAle] o) So] Ean 7ok g,

gal el F84el g AR R oF deze fU, A7
1-}0} q]%}xlﬂc?j}, J_TL?_]_:{L]_ §ok JﬂoL :rLﬂoL ur/\ol TJ];]—OL x{ J%L, Tl.?_
o} 139 gdadcke] EEE A HEstel Wi HEE a4 &Yrh

https://www.uspreventiveservicestaskforce.org/BrowseRec/Index/browse-rec
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ommendations

- d=to] 7F AEAA 9993 (UK National Screening Committe ; UK
NSC)= 10970¢] 2ol tigh MAdHALY] &8s ARSI 2 5 2 W
e, At (bowel cancer), T, AR, w1, A, dAY, A9
of, flgtel sl HE 5 Aok, 78 B A AEdol tig At 4
aFSlaL, Fakete] ek HEE oA f%he
(https://legacyscreening.phe.org.uk/screening -recommendations.php)

- 39 RACGP (Royal Australian College of General Practitioners)<
A a2, et 59 Ao, WAsh anskeke] s HE
o3 5

2

’

s, el o AES A ke,

ol

https://www.racgp.org.au/your—practice/guidelines/redbook/9-early—detection

—of-cancers/9-introduction/

Q guete] ¥d ¢ F3ete] o3
http://www.cancer.go.kr/mbs/cancer/subview.jsp?id=cancer_040102000000
- Tk 20149 Py BFA 316630 st Al ERlvF 1,784, o
A7 1,357 0193 A== 707 36.5%, 60t 7} 24.0%, S0t o]o] 22.3%
S (F7F GSA AsoA FHAT BEste] AFels JHE o] ARt
AR, YwH] A= T 2 Fade] didk AETE ).
- Wd 2 gk 109 2 AEo] HRblA 11.2, Aol A 1087, A
o E} g3k oJdt ZAMYE-S 1098 867 <.
At AEEo] H 5 (2010-2014)7F 29.2% = #H A+
(10.1%), #H9H25.1%) tho 2 veka w7y 5d A &L =3kd 74
52.3%, A% A9 3 Al
A

=
[e)
o
) 7
S 194%% WI7F AYHFE AEZo] WS o,

rir
SVt
o
o
<
ok,
N
i
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=2=
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T SSETE FSEAA
- 1,2-DCPel| ¢

(2002) - Guildelines for the diagnosis and treatment of

=
o

O Khan SA
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A ZHCA19-9)
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PELE e oo ooy lr“EDu"CRG.’
\ Colonoscopy)
Fallow-ip | | Mew diagnosis
— I |
v b d
LFT=s, Tumour markears + Clinical review  (at Ci 19-0

least G-rmonthly) i USS+MRCP+CT
US or MRCPE-12 monthiy |

{If cirrhosls: USS and AFP G-monthly)

{If galibladder polyps: US G-manthly)

Dominant strictune?
Suspicious mMass?

MOT rewview
ERCP + Brush cytology (FISH)
(ELS + FNAMBIopsy?)

| (Cholangioscopy + Biopsy7)

[O8 3-31] H2y SHHgeAT MEZAL X2t (Khan T, 2012)

O Sumera 5(2015) - Primary Sclerosing Cholangitis as a Premalignant
Biliary Tract Disease: Surveillance and Management
- SR sl FAAFEAI HERE o] oE$ERE MR
cholangiographytt, WA 4 &4 daxzde=S Aldste st 3
o] elofl &= AAEA| e

(2) +5% A AT e AdHdA
QO Narong 5(2015) - C
care program (CASCAP)

ohort profile: cholangiocarcinoma screening and
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- @A H=e] HEhelA teEde] fHES 9L 109 13519,

O A, "l

- Cholangiocarcinoma screening and care program (CASCAP)S A 7A}
s AAshs AgH FZ8E AT

- Cholangiocarcinoma 9]¢l Ql W7} A9 FHo| Al Alg 1594 S
Aoz &

- 1598 Fo) 25,0004 2] cholangiocarcinoma’} 2Ae Z o2 AlgH

O A+ 2&
- 6, 12/1€vlt} PxS9E ARSI A screening®] E37F JEAE do

2 AR Aga a7



Individual who perceived risk for Population in responsible area of
developing CCA (self-enrolment) r primary health care units
<

------------Inclusion criteria

Typical northeastern Than age of =40
years who have any of the
Followings:
e Ever been infected by liver fluke
e Ever been treated for liver fluke
® Ever had uncooked fresh water

Enrollment
{www.cascap.in.th)

4 fish with scales
Baseline characteristics
Ultrasonography Training T
+ Teleradiology -
{Web based consultation) T Ultrasound screening

Ewvery 6 month

L Every 12 month
Ahrmrmal "Normal(-)
Suspected

Confirmatory diagnosis
[CT/MRI/MRCP]

m MNegative Every 6 month

[Od3 3-32] CASCAPOj|A| HEPENUZ T MEZ AL Y
(Narong T, 2015)

~-{Screening Cohort -~

As needed v

(3) F718A =&2re] AP EFEd AEAA
QO Kubo S 5(2016) - Screening and surveillance for occupational

cholangiocarcinoma in workers exposed to organic solvents
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V-GTP(A) (IU/) V-GTP(A) (1U]1) v-GTPLA] 1L/

V-GTP(A) (IU/1)
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Workears with exposure to high concentration
of chlorinated organic solvent

4

Liver function tests plus
measurement of A 19-9 and CEA
plus ultrasonography

+

CT, MRIFMRCPF

ERCPF with biopsy., cyitology
Liver biopsy

FDGSG-PET

[O8 3-34] XYY BT MBHA Y24 (Kubo T, 2016)

3 12-DCP 5 AHAL S5 AFAT g 2 FB A7 =o] 7y

O 12-DCPel 93 Qo] waiskel Agdeists E43 7]et 12-DCPel o
FEA R Y F5 Sl oS Al AE Assh e ARA A3
g BUAE A%E veow

(1) 1, 24 287} 59
O 77t AQeA et Are] 5uH ol

7H Q3R A EFAGAG g 24
O AHA & AFAA 7A7Fd3o] 3L

-

A A% A

O 12-DCP : 71 ABHel w4 §9Fe daetolt ol tat Ay
Az ZARE AR sE A7t A4 Fo
2 oo te At how F7tz @A el A olest

71—0 7—1X g xﬂ o}3}k
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Abstract

Title: Survey on handling and establishment of health monitoring system

of cleaners including 1,2-dichloropropane

Objectives: The exposure limit of trichloroethylene (TCE) was
strengthened from 50 ppm to 10 ppm after 2016. Many companies intend to
use cleaners that are not regulated by occupational safety and health act.
1,2-Dicholoropropane (DCP) was classified with IARC group 1. We survey
on handling and establish the health monitoring system of cleaners including
1,2-DCP.

Methods: We analyzed the kinds of cleaner used in companies and
change of TCE use from 2014 to 2016 by the database of working
environment measurement. The usage of 1,2-DCP was surveyed by chemical
data reporting open system of Ministry of Environment. The changes of
cleaners were surveyed with questionnaires by mail or visit. The exposure

status of 1,2-DCP was assessed by processing and industry.

Results: 111 kinds of cleaners were used in cleaning process and TCE
was exceeded the exposure limit in 18.2% of all industries. 186 workplaces
use and handle 1,2-DCP, 38 of which use and handle more than 20 tons a
year. In 2014, the work environment measurement and the special health
checkup were carried out, but the workplaces that were not implemented in
2016 were 96% and 92.29%, respectively. A survey conducted on 1,809
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workplaces in the above workplaces indicated that 18 out of 61 workplaces
were using 1,2-DCP. The exposure levels of the 12-DCP-using 7
workplaces were 0.29-1624 ppm, shorterm exposure levels were
0.191-1,073.2 ppm, and 10 ppm of time-weighted average exposure level
corresponds to 182 ug/L in urine. In a printing industry in Japan, the 17
among 78 male workers occurred cholangiocarcinoma. There is no screening
test for cholangiocarcinoma for general population, but there is studying for
high risk group and it is necessary for the health monitoring system for
1,2-DCP exposure workers. After review of health effects of cleaners and
consults of professionals, the special health examination for 1,2-DCP was

suggested.

Conclusions: 1,2-DCP should be regulated to prevent the adverse health

effcts including cholangiocarcinoma by occupational safety and health act.

Key words : cleaner, 1,2-dichloropropane, health monitoring system,

special health examination
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