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S AuouEA(JEE 2 CAS B3) Pl e A
1 |22 = X EYH S| =[Formalin, Formaldehyde ; 50-00-0] 2 ©]& 1% ©]/ -3t &3= 1,500,000 200,000
2 | W¥ 3] =2} [Methylhydrazine ; 60-34-4] 2 ©]& 1% o] 73t &3= 300,000 10,000
3 |XEEAHFormic acid ; 64-18-6] 2 °]& 25% o] i =T & 1,500,000 20,000
4 | g &3 -&[Methylalcohol ; 67-56-1] & ©]& &% ©]4 i3t &&= 1,500,000 200,000
5 |wlAl[Benzene ; 71-43-2] ¥ ©]& 85% o] i3k =3HE 1,500,000 10,000
6 |33} "¥[Methyl chloride ; 74-87-3] % ©o|& 1% ol i3t =3& 300,000 10,000
7 | Mg ol [Methylamine ; 74-89-5] % o]& 25% o4 $i3t E9& 300,000 10,000
8 [A1¢r3} 4=A[Hydrogen cyanide ; 74-90-8] 2 o]Z 1% o|A &3 &£3& 300,000 1,500
9 |38} H<L[Vinyl chloride ; 75-01-4] % ©]& 0.1% o] i3t &8& 1,500,000 200,000
10 | o]8s} &-4[Carbon disulfide ; 75-15-0] 2 ©o]& 0.1% °] g3t &3& 300,000 10,000
11 |Aks} o€ [Ethylene oxide ; 75-21-8] & ©]& 0.1% ol 73t 3= 1,500,000 10,000
12 | ¥ 2 A[Phosgene ; 75-44-5] % o|& 1% °]4 73 &3& 75,000 750
13 | Eg|WE o} [Trimethylamine ; 75-50-3] 2 ©]& 25% ©]4 &3t &= 300,000 10,000
14 |#+3} == D@l [Propylene oxide ; 75-56-9] % ©]Z 0.1% o|4 i3t &35 1,500,000 10,000
15 | Mg og AE[Methyl ethyl ketone ; 78-93-3] ¥ ©]& 25% o] ki3l &8% 1,500,000 200,000
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Residual oils (petroleum),
solvent deasphalted
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clay-treated

Paraffin waxes (petroleum),
hydrotreated;

Distillates (petroleum),
hydrotreated heavy paraffinic

Distillates (petroleum),
hydrotreated light paraffinic

Slack wax(petroleum)

Kerosine (petroleum),
hydrodesulfurized

Asphalt, oxidized

Paraffins (petroleum), normal
(C=5-20)

Residues (petroleum), atmospheric
Fuel oil, no. 2
Fuel oil, residual

Petroleum gases, liquefied

Petroleum gases, liquefied,
sweetened

Fuel oil, no. 6

Sulfonic acids, petroleum,
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<H 30> {YOY QUISEE AISOIE AIET =

=
5 a3 71F WHF3 J1E FHHE
He o fraf=dAE 17,090 19,235 1.12
SRS A dnktegly felEd 10,326 8,366 0.86
SR BEAAE 6,764 10,369 152
sl els 2,487 342 0.14
A 19577 19577

= A
2 ol5o] AYEHE T8 olfv WTs VA SEAEAR B
¥ 7] wio]t}t. ‘Methylalcohol, Aluminium hydroxide, Zinc oxide, Iron,

Magnesium oxide, Zinc, Manganese, Sodium cyanide, Octadecanoic acid
zinc salt: Zinc stearate, Ammoni:, 2-Butoxyethanol acetate, Methyl

acetate  Acetic acid methyl ester, Bis(2-ethylhexyl) phthalate,



8%1, 3B F7hE = AES
U, AIHA 59 wol~=2 7 I Aok FHE 15%
2 ‘Carbon black: Acetylene black, Distillates (petroleum), hydrotreated

o
ol
)

>~
-1 .
ol
ﬂ

kI

o
i
i

heavy paraffinic, Ethanol, Propylene glycol methyl ether acetate, Calcium
carbonate, Propylene glycol methyl ether, Triethanolamine,
1,2,4-Trimethylbenzene, Distillates  (petroleum), hydrotreated light
paraffinic, Diethylene glycol monobutyl ether:
2-(2-Butoxyethoxy)ethanol, Butyl Carbitol, Calcium hydroxide, a-Hydro-
o-hydroxypoly & #40:0xy-1,2-ethanediyl& #41:, Carbon: Activated carbon,
2.6-Di-tert-butyl-p-cresol, Calcium oxide ©] Tt}

O % 32+ 5E3gEd 5 A A 77 22 B4 49 50 E
g 2Est Flojth, EdAELL 7]E A9 07 EF 5 BF FJstEdo]
HATEst 7les 489S o vHAA I AYEHe 2242 g 2ok
53], dlEd 71E SHAgELoY HFststiA dukde i
A2 B Ht}. Phenol, Lead monoxide, C.I. Pigment

s o} 71wk A
yellow 36, Lead chromate (PbCrO4), Orange lead, 1,3-Butadiene, Nickel
carbonate, Ethylene oxide, 1-Bromopropane, Lead 2-ethylhexanoate,
Sodium  dichromate, 1,2-Dichloroethane, Cadmium, Propyleneoxide,
Sodium dichromate dihydrate, Potassium
hydroxyoctaoxodizincatedichromate(1-), Dimethyl sulfate, Lead oxide
phosphonate  (Pb302(HPO3)), Dibasic lead stearate, Hydrazine,
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Octadecanoic acid lead(2+) salt, Naphthenic acids lead salts, Potassium
dichromate (K2Cr207), Cadmium oxide, Chromic acid (H2CrO4),Lead
sulfate, Sodium chromate, Lead dinitrate’©]t}.

[ CMREZEAN A2 SdaeEde F7ise B2 BoA waioz
BEAE 28F o7 v 7t} ‘Methylalcohol, Quartz (SiO2), Manganese,
1-Methyl-2-pyrrolidinone,  Bis(2-ethylhexyl)  phthalate, Diantimony
trioxide, Nickel sulfate, Nickel monosulfate hexahydrate, Borax,
Pentanedioic acid dimethyl ester, Dibutylbis[(1-oxododecyl)oxy]stannane;
Dibutyltin dilaurate, Butane, 2-Ethylhexanoic acid, Dibutyl phthalate,
Feldspar-group minerals, 2-Methylpropane; Isobutane, Triglycidyl
1socyanurate, Silicon carbide, 2-Butanol, 1-Ethylpyrrolidin-2-one, Dibutyltin
oxide, Paraformaldehyde, Nickel bis(sulfamidate), Nitric acid, nickel(2+)
salt, hexahydrate, Nickel dichlorideJron (II) sulfate, heptahydrate,
Disodium tetraborate, anhydrous’ ©]t}.
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1 Sodium hydroxide 1310-73-2 5786 10498 792,280 1 Sodium hydroxide 1310-73-2 5786 1,0498 792,280
23 23
2 Toluene 108-88-3 4,832 621,715 401,729 2 Toluene 108-88-3 4,832 621,715 401,729
3 Titanium dioxide 13463-67-7 4311 695,345 176,882 3 Titanium dioxide 13463-67-7 4311 695,345 176,882
4 Xylene 1330-20-7 4,234 613,741 309,017 4 Xylene 1330-20-7 4,234 613,741 309,017
5 Methylalcohol 67-56-1 3,508 661,096 472,042 5 Carbon black; 1333-86-4 3274 674,250 203,914
Acetylene black
6 2-Propanol 67-63-0 3,195 783,995 126,472 6 2-Propanol 67-63-0 3,195 783,995 126,472
7 Butyl acetate 123-86-4 2,982 507,015 64,897 7 Butyl acetate 123-86-4 2,982 507,015 64,897
8 Ethylbenzene 100-41-4 2,812 485,932 207,144 8 Distillates 64742-54-7 2,088 433,298 308,594
(petroleum),
hydrotreated heavy
paraffinic
9 Ethyl acetate 141-78-6 2,703 420,633 186,985 9 Ethanol 64-17-5 2,822 644,002 146,055
10 Methyl ethyl ketone 78-93-3 2,684 464,080 176,772 10 Ethylbenzene 100-41-4 2,812 485,932 207,144
1 Hydrogen chloride 7647-01-0 2,585 612,232 381,839 11 Ethyl acetate 141-78-6 2,703 420,633 186,985
12 2-Butoxyethanol; 111-76-2 2,521 487,621 57,576 12 Propylene glycol 108-65-6 2,701 502,666 132,126
Ethylene glycol methyl ether
monobutyl ether acetate
13 Acetone 67-64-1 2,495 482,191 136,879 13 Ilz/lethyl ethyl 78-93-3 2,684 464,080 176,772
etone
14 4-Methyl-2-pentano 108-10-1 2,437 389,944 59,273 14 Hydrogen chloride 7647-01-0 2,585 612,232 381,839
ne; Methylisobutyl
ketone, MIBK
15 Nitric acid 7697-37-2 1,901 487,059 385,671 15 2-Butoxyethanol; 111-76-2 2,521 487,621 57,576
Ethylene glycol
monobutyl ether
16 Aluminium 7429-90-5 1,901 487,259 118,442 16 Acetone 67-64-1 2495 482,191 136,879
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17 Orthophosphoric 7664-38-2 1,746 575,258 144,621 17 4-Methyl-2-pentano  108-10-1 2,437 389,944 59,273
acid ne; Methylisobutyl
ketone, MIBK
18 Aluminium 21645-51-2 1,699 357,368 204,034 18 Aluminium 7429-90-5 1901 487,259 385,671
hydroxide
19 Potassium 1310-58-3 1,622 530,677 62,082 19 Nitric acid 7697-37-2 1901 487,059 118,442
hydroxide
20 Aluminium oxide; 1344-28-1 1,605 551,605 414,507 20 Orthophosphoric 7664-38-2 1,746 575,258 144,621
Alumina acid
21 n-Butyl alcohol 71-36-3 1,557 377,552 125,417 21 Potassium 1310-58-3 1,622 530,677 62,082
hydroxide
22 Diiron trioxide 1309-37-1 1,549 395,435 160,903 22 Aluminium oxide; 1344-28-1 1,605 551,605 414,507
Alumina
23 Isobutanol 78-83-1 1,517 326412 33,153 23 Calcium carbonate 471-34-1 1,562 415,616 307,671
24 Hydrogen peroxide 7722-84-1 1,477 364,586 145,344 24 n-Butyl alcohol 71-36-3 1,557 377,552 125,417
25 Aluminium Sulfate 10043-01-3 1,440 441,318 157,137 25 Diiron trioxide 1309-37-1 1,549 395435 160,903
26 1,2-Ethanediol; 107-21-1 1,419 409,827 266,877 26 Isobutanol 78-83-1 1517 326,412 33,153
Ethylene glycol
27 Zinc oxide 1314-13-2 1,386 392,535 81,984 27 Hydrogen peroxide 7722-84-1 1,477 364,586 145,344
28 Vinylbenzene; 100-42-5 1,382 263,755 287,738 28 Propylene glycol 107-98-2 1,447 491,746 96,426
Styrene, methyl ether
Ethenylbenzene
29 m-xylene 108-38-3 1,305 248,110 76,729 29 Aluminium Sulfate 10043-01-3 1,440 441,318 157,137
30 Acetic acid; Glacial 64-19-7 1,111 357,624 127,154 30 Triethanolamine 102-71-6 1424 363,959 43,438
acetic acid
31 o-Xylene 95-47-6 1,090 237,991 99,135 31 1,2-Ethanediol; 107-21-1 1,419 409,827 266,877
Ethylene glycol
32 p-Xylene 106-42-3 1,084 237,059 141,400 32 1,2,4-Trimethylbenz 95-63-6 1,406 294,913 18,606
ene
33 Iron 7439-89-6 962 351,855 313,414 33 Vinylbenzene; 100-42-5 1,382 263,755 287,738
Styrene,
Ethenylbenzene




34

35

36

37

38

39
40
41

42

43

45

46
47

Ammonium
hydroxide

Magnesium oxide

Copper

Monoethanolamine

Zinc

Dichloromethane
Cyclohexanone
Manganese

Aluminium chloride,
basic

n-Hexane; Hexane

Sodium cyanide

Octadecanoic acid
zinc salt; Zinc
stearate

Ammonia;

2-Butoxyethanol
acetate

1336-21-6

1309-48-4

7440-50-8

141-43-5

7440-66-6
75-09-2

108-94-1
7439-96-5

1327-41-9

110-54-3

143-33-9

557-05-1

7664-41-7
112-07-2

958

948

942

918

843

840
837
735

720

719
670

653

621
609

301,660

291,198

539,676

424,851

234,707

185,375
285,579
321,181

248,722

182,441
25,010

114,283

282,823
150,741

65,256

352,869

249,704

22,346

179,375

56,412
35516
129,668

155,065

108,155
34,174

42,146

106,997
1,291

34

35

36

37

38

39
40
41

42

43
44

45

46
47

m-xylene

Distillates
(petroleum),
hydrotreated light
paraffinic

Diethylene glycol
monobutyl ether;
2-(2-Butoxyethoxy)e
thanol, Butyl
Carbitol

Acetic acid; Glacial
acetic acid

Calcium hydroxide

o-Xylene

p-Xylene
o-Hydro-w-hydroxy
poly&#40;0xy-1,2-e
thanediyl&#41;

Ammonium
hydroxide

Copper
Monoethanolamine

Dichloromethane

Cyclohexanone

Carbon; Activated
carbon

108-38-3

64742-55-8

112-34-5

64-19-7

1305-62-0
95-47-6

106-42-3
25322-68-3

1336-21-6

7440-50-8
141-43-5

75-09-2

108-94-1
7440-44-0

1,305

1,256

1,195

1,111

1,091

1,090
1,084
1,024

958

942
918

840

837
809

248,110

340,328

383,343

357,624

365,352

237,991
237,059
310,480

301,660

539,676
424,851

185,375

285,579
325,879

76,729

163,510

43,768

127,154

344,329

99,135
141,400
49,426

65,256

249,704
22,346

56,412

35,516
131,224
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48 Methyl acetate; 79-20-9 597 121,784 12,468 48 2,6-Di-tert-butyl-p- 128-37-0 795 355,352 24,952
Acetic acid methyl cresol
ester
49 Bis(2-ethylhexyl) 117-81-7 595 212,036 76,313 49 Calcium oxide 1305-78-8 751 308,652 645,286
phthalate
50 Diisobutylketone 108-83-8 589 84,656 10,806 50 Aluminium 1327-41-9 720 248,722 155,065

chloride, basic
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1 Sulfuric acid 7664-93-9 3,053 591,304 543,944 1 Methylalcohol 67-56-1 3,508 661,096 472,042
2 Formaldehyde 50-00-0 828 187,913 109,715 2 Sulfuric acid 7,664-93-9 3,053 591,304 543,944
3 Ethyleneglycol 111-15-9 780 114,000 4,281 3 Quartz (SiO2) 14,808-60-7 1,603 422255 315,606
monoethyl ether
acetate;
2-Ethoxyethyl
acetate
4 Stoddard solvent 8052-41-3 712 224,589 10,878 4 Formaldehyde 50-00-0 828 187,913 109,715
5 Chromic anhydride 1333-82-0 704 69,326 10,888 5 Ethyleneglycol 111-15-9 780 114,000 4,281
monoethyl ether
acetate;
2-Ethoxyethyl
acetate
6 Phenol 108-95-2 531 133,225 108,668 6 Manganese 7,439-96-5 735 321,181 129,668
7 N,‘E—Dimethylforma 68-12-2 501 69,008 86,287 7 Stoddard solvent 8,052-41-3 712 224,589 10,878
mide
8 pigment yellow 34 1344-37-2 487 73,826 3,118 8 Chromic anhydride 1,333-82-0 704 69,326 10,888
9 Lead 7439-92-1 331 102,544 1,587 9 1-Methyl-2-pyrrolidi 872-50-4 685 347,597 60,611
none
10 2-Ethoxyethanol 110-80-5 331 58,179 146,758 10 Bilf(ﬁ-tlethylhexyl) 117-81-7 595 212,036 76,313
phthalate
11 Trichloroethylene 79-01-6 317 24,048 14,650 11 N,N-Dimethylforma 68-12-2 501 69,008 86,287
mide
12 Benzene 71-43-2 299 83,729 213,456 12 pigment yellow 34 1,344-37-2 487 73,826 3,118
13 C.l. pigment red 12656-85-8 261 25,031 4,940 13 Diantimony trioxide  1,309-64-4 441 116,768 30,832
104
14 Hydrazine hydrate 7803-57-8 242 204,931 12,455 14 Nickel sulfate 7,786-81-4 421 50,110 4,523
15 1,2-Dichloropropan 78-87-5 221 80,318 5.339 15 Nickel monosulfate  10,101-97-0 362 38,630 10,040
e hexahydrate
16 Acrylamide 79-06-1 202 17,979 28,963 16 Borax 1,303-96-4 344 79,621 5,531
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17 N,N-Dimethylaceta 127-19-5 194 105,842 15,554 17 2-Ethoxyethanol 110-80-5 331 58,179 1,587
mide
18 Acrylonitrile 107-13-1 163 22,510 86,104 18 Lead 7,439-92-1 331 102,544 146,758
19 2-Methoxyethanol 109-86-4 127 43,021 3,213 19 Trichloroethylene 79-01-6 317 24,048 14,650
20 Tetrachloroethylene 127-18-4 112 41,116 2,585 20 Pentanedioic acid 1,119-40-0 313 131,625 6,195
dimethyl ester
21 Nickel monoxide 1313-99-1 107 50,232 7,871 21 Benzene 71-43-2 299 83,729 213,456
22 Epichlorohydrin 106-89-8 103 9,404 80,995 22 Dibutylbis[(1-oxodo 77-58-7 294 120,759 2,228
decyl)oxy]stannane;
Dibutyltin dilaurate
23 Strontium 7789-06-2 % 27,619 477 23 Butane 106-97-8 289 169,707 135,407
chromate
24 Lead monoxide 1317-36-8 94 52,678 25,007 24 2-_E;hylhexanoic 149-57-5 278 35,508 8,078
aci
25 C.l. Pigment yellow 37300-23-5 87 31,699 1,179 25 C.I. pigment red 12,656-85-8 261 25,031 4,940
36 104
26 Lead chromate 7758-97-6 85 42,617 559 26 Hydrazine hydrate 7,803-57-8 242 204,931 12,455
(PbCroO4)
27  Orange lead 1314-41-6 83 14,330 20527 | 27  Dibutyl phthalate 84-74-2 238 57,350 12,614
28 1,3-Butadiene 106-99-0 80 19429 119,379 28 Fe]dspa;r-group 68,476-25-5 233 68,996 40,737
minerals
29 Nickel carbonate 3333-67-3 75 60,852 483 29 2-Methylpropane; 75-28-5 230 152,096 84,710
Isobutane
30 Ethylene oxide 75-21-8 71 12,847 100,215 30 12-Dichloropropane 78-87-5 221 80,318 5339
31 1-Bromopropane 106-94-5 67 13,843 360 31 Acrylamide 79-06-1 202 17,979 28,963
32 Lead 301-08-6 62 16,700 1,480 32 Triglycidyl 2,451-62-9 200 36,726 508
2-ethylhexanoate isocyanurate
33 Sodium dichromate 10588-01-9 59 17,703 1,203 33 N,N-Dimethylaceta 127-19-5 194 105,842 15,554
mide
34 1,2-Dichloroethane 107-06-2 58 14,734 50,314 34 Silicon carbide 409-21-2 190 87,825 22,008
35 Cadmium 7440-43-9 55 9,382 11,486 35 Acrylonitrile 107-13-1 163 22,510 86,104
36 Propyleneoxide 75-56-9 51 6,582 70,132 36 Cristobalite 14464-46-1 151 39479 3,388
37 Sodium dichromate 7789-12-0 46 6,908 929 37 2-Butanol 78-92-2 134 62,470 2,562

dihydrate
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38 Potassium 11103-86-9 43 16,150 Y| 38 1-Ethylpyrrolidin-2- 2,687-91-4 129 49,807 295
hydroxyoctaoxodizinc one
atedichromate(1-)
39 Dimethyl sulfate 77-78-1 41 2,165 1,851 39 Dibutyltin oxide 818-08-6 129 107,910 1,508
40 Lead oxide 12141-20-7 38 8717 2,409 40 2-Methoxyethanol 109-86-4 127 43,021 3,213
phosphonate
(Pb302(HPO3))
41 Dibasic lead stearate 56189-09-4 37 2354 248 41 Paraformaldehyde 30,525-89-4 125 14,974 8,246
42 Hydrazine 302-01-2 37 17,889 559 42 Nickel 13,770-89-3 120 61,718 1,367
bis(sulfamidate)
43 Octadecanoic acid 1072-35-1 36 2,008 1,384 43 Tetrachloroethylene 127-18-4 112 41,116 2,585
lead(2+) salt
44 Naphthenic acids 61790-14-5 35 7,745 83 a4 Nitric acid, 13,478-00-7 112 59,591 606
lead salts nickel(2+) salt,
hexahydrate
45 Potassium 7778-50-9 32 11,324 128 45 Nickel dichloride 7,718-54-9 112 11,783 101
dichromate
(K2€r207)
46 Cadmium oxide 1306-19-0 28 3,874 147 46 Iron (Il) sulfate, 7,782-63-0 112 34,749 21,037
heptahydrate
47 Chromic acid 7738-94-5 27 14,651 100 47 Nickel monoxide 1,313-99-1 107 50,232 7,871
(H2Cro4)
48 Lead sulfate 7446-14-2 27 17431 33 48 Epichlorohydrin 106-89-8 103 9,404 80,995
49 Sodium chromate 7775-11-3 19 6,021 25 49 Disodium 1,330-43-4 929 24,950 667
tetraborate,
anhydrous
50 Lead dinitrate 10099-74-8 19 3,822 12 50 Strontium 7,789-06-2 9% 27,619 477

chromate
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wj o]t} ‘Methylalcohol, Magnesium oxide, Iron, Aluminium dicalcium

iron pentaoxide, Aluminium hydroxide, Zinc, Manganese, Zinc oxide,
Bis(2-ethylhexyl) phthalate, Phthalic anhydride, Ammonium hydroxide,
Butyl acetate, Potassium hydroxide, Toluene diisocyanate, Carbon
monoxide, Hexahydrobenzene; Cyclohexane, 4-Methyl-2-pentanone;
Methylisobutyl ketone, MIBK ©]t}.
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+= EZo]t}. ‘Portland cement, chemicals, Calcium
oxide, Asphalt, Calcium hydroxide, Distillates (petroleum), hydrotreated
heavy paraffinic, Calcium carbonate, Carbon black; Acetylene black,
Distillates (petroleum), hydrotreated light paraffinic, Ethanol, Pentane,
Propylene glycol methyl ether acetate, Carbon,  Activated carbon,
2-Methyl-2-propenoic acid methyl ester; Methyl methacrylate, MMA,
Sulfur, precipitated, sublimed or colloidal, Phenol, Diethylene
glycol2-Methylbutane, Propylene glycol methyl ether, Graphite’©]t}.
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mixture), CL pigment red 104, Ethyleneglycol monoethyl ether acetate;
2-Ethoxyethyl acetate, Nickel dihydroxide, 2-Methoxyethanol, pigment
yellow 34, Tetrachloroethylene, Dimethyl sulfate, 2-Ethoxyethanol,
Octadecanoic acid lead(2+) salt, Carbon tetrachloride, Molybdenum nickel
tetraoxide, Aluminium nickel oxide, Lead chromate (PbCrO4), Nickel
carbonate, 1-Bromopropane, Hydrazine, Iron nickel zinc oxide, Nickel
hydroxide, Cadmium oxide, Lead sulfate,
[Carbonato(2-)]tetrahydroxytrinickel, Lead molybdate (PbMoO4), Chromic
acid (H2CrO4), Nickel sulfide, Glycidol o] t}.

= A8 A VR =2o)7] vl Azo] SHyeadR 71 wA
1o &4 98% 8 thSit #t}h ‘Methylalcohol, Quartz (SiO2),
Butane, Manganese, 2-Methylpropane; Isobutane, Isoprene,
Bis(2-ethylhexyl) phthalate, Carbon monoxide, 1-Methyl-2-pyrrolidinone,
Light gasoline, Feldspar-group minerals, N-Methyl formamide,
Diantimony trioxide, Creosote, Silicon carbide, Nitrobenzene, Iron (II)
sulfate, heptahydrate, Iron sulfate, Quinoline, Cobalt lithium manganese
nickel oxide, Dibutyl phthalate, 44'-Methylenedianiline, Nickel
monosulfate  hexahydrate, ar-Methylbenzenediamine; Diaminotoluene,
Sodium tetraborate pentahydrate, Paraformaldehyde, 2-Ethylhexanoic
acid, Cobalt sulfate’©]t}.
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1 Sodium hydroxide 1310-73-2 792,280 1  Portland cement, chemicals  65997-15-1 2570099 O
2 Methylalcohol 67-56-1 472,042 O 2 Sodium hydroxide 1310-73-2  792279.9
3 Aluminium oxide; Alumina 1344-28-1 414,507 3 Calcium oxide 1305-78-8 6462857 O
4  Toluene 108-88-3 401,729 4 Asphalt 8052-42-4 504838 O
5  Aluminium 7429-90-5 385,671 5  Aluminium oxide; Alumina 1344-28-1  414486.8
6  Hydrogen chloride 7647-01-0 381,839 6 Toluene 108-88-3  401728.9
7  Magnesium oxide 1309-48-4 352869 O 7 Aluminium 7429-90-5  385671.1
8§ TIron 7439-89-6 313414 O 8  Hydrogen chloride 7647-01-0  381839.3
9  Xylene 1330-20-7 309,017 9  Calcium hydroxide 1305-62-0 3443289
10 Vinylbenzene; Styrene, 100-42-5 287,738 10 Xylene 1330-20-7 309017
Ethenylbenzene
11  1,2-Ethanediol; Ethylene 107-21-1 266,877 11  Distillates (petroleum), 04742-54-7 3085937
glycol hydrotreated heavy
paraffinic
12 Copper 7440-50-8 249,704 12 Calcium carbonate 471-34-1 3076714
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13 Aluminium dicalcium iron 12068-358 214,183 O 13 Vinylbenzene; Styrene, 100-42-5  287737.7
pentaoxide Ethenylbenzene
14 Ethylbenzene 100-41-4 207,144 14 112—Elthanediol; Ethylene 107-21-1  266877.2
glyco
15 Aluminium hydroxide 21645512 204,034 O 15 Copper 7440-50-8  249703.6
16  Ethyl acetate 141-78-6 186,985 16 Ethylbenzene 100-41-4  207143.5
17 Zinc 7440-66-6 179,375 O 17 glarlion black; Acetylene 1333-86-4 2039142 O
ac
18  Titanium dioxide 13463-67-7 176,882 18  Ethyl acetate 141-78-6  186984.7
19 Methyl ethyl ketone 78-93-3 176,772 19 Titanium dioxide 13463-67-7  176881.8
20  Diiron trioxide 1309-37-1 160,903 20 Methyl ethyl ketone 78-93-3 176772
21 Aluminium Sulfate 10043-01-3 157,137 21  Distillates (petroleum), 64742-55-8 1635102 O
hydrotreated light paraffinic
22 Aluminium chloride, basic 1327-41-9 155,065 22 Diiron trioxide 1309-37-1  160903.3
23 Hydrogen peroxide 7722-84-1 145,344 23 Aluminium Sulfate 10043-01-3  157137.3
24 Orthophosphoric acid 7664-38-2 144,621 24 Aluminium chloride, basic 1327-41-9  155065.1
25 p-Xylene 106-42-3 141,400 25  Ethanol 64-17-5 1460552 O
26  Acetone 67-64-1 136,879 26  Hydrogen peroxide 7722-84-1  145343.9
27  Manganese 7439-96-5 129668 O 27 Orthophosphoric acid 7664-38-2  144620.8
28 Ac%tic acid; Glacial acetic 64-19-7 127,154 28 p-Xylene 106-42-3  141400.5
aci
29 2-Propanol 67-63-0 126,472 29  Acetone 67-64-1  136879.1
30  n-Butyl alcohol 71-36-3 125,417 30  Pentane 109-66-0 1367528 O
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31  Nitric acid 7697-37-2 118,442 31  Propylene glycal methyl 108-65-6  132125.6
ether acetate

32 n-Hexane; Hexane 110-54-3 108,155 32 Carbon; Activated carbon 7440-44-0  131223.8

33 Ammonia; 7664-41-7 106,997 33 2-Methyl-2-propenocic  acid 80-62-6  128514.8
methyl ester; Methyl
methacrylate, MMA

34  Diphenylmethane 101-68-8 99,223 34 Acetic acid; Glacial acetic 64-19-7  127154.1

4,4’-diisocyanate acid

35  o-Xylene 95-47-6 99,135 35  2-Propanol 67-63-0 1264717

36  Chlorine 7782-50-5 97,882 36  n-Butyl alcohol 71-36-3  125416.7

37  Iron trichloride 7705-08-0 86,050 37  Sulfur, precipitated, T04-34-9 1197187
sublimed or colloidal

38  Zinc oxide 1314-13-2 81,984 O 38 Nitric acid 7697-37-2  118442.4

39  Vinyl acetate; Ethenyl 108-05-4 81,701 39  Phenol 108-95-2  108668.2

acetate

40  m-xylene 108-38-3 76,729 40  n-Hexane; Hexane 110-54-3  108155.2

41  Bis(2-ethylhexyl) phthalate 117-81-7 76,313 O 41  Ammonig; 7664-41-7  106996.6

42 Hydrogen fluoride 7664-39-3 75,106 42  Diethylene glycol 111-46-6  10560L9

43  Phthalic anhydride 85-44-9 66,445 O 43 2-Methylbutane 78-78-4  104154.8

44 Ammonium hydroxide 1336-21-6 65,256 44 Diphenylmethane 101-68-8  99222.55
4,4’-diisocyanate

45  Butyl acetate 123-86-4 64,897 45  o-Xylene 95-47-6 99134.5




Potassium hydroxide 1310-58-3 62,082 O Chlorine 7782-50-5  97882.3%
Toluene diisocyanate 26471-62-5 61,576 O Pr}(l)pylene glycol methyl 107-98-2  96425.55
ether
Carbon monoxide 630-08-0 61,253 O Iron trichloride 7705-08-0  86049.9
Hexahydrobenzene; 110-82-7 60,927 O Graphite 7782-42-5  83979.4
Cyclohexane
4-Methyl-2-pentanone; 108-10-1 59,273 O Vinyl acetate; Ethenyl 108-05-4  81701.45
Methylisobutyl ketone, MIBK acetate
<H 34> SEUYSY T AMBYOl B2 soEy 2
3 AAARAY FHE A F3 71E A& A
_ir_
& : gy A : gew 4
5 shete casNo  (ERE Hs LRk casNo Ly o
== %
2
1 Sulfuric acid 7664-93-9 543,944 1 Sulfuric acid 7664-93-9 543,944
2 Benzene 71-43-2 213,456 2 Methylalcohol 67-56-1 472,042 O
3 Lead 7439-92-1 146,758 3 Quartz (SiO2) 14808-60-7 315606 O
4 1,3-Butadiene 106-99-0 119,379 4 Benzene 71-43-2 213,456
5  Formaldehyde 50-00-0 109,715 5 Lead 7439-92-1 146,758
6  Phenol 108-95-2 108,668 6 Butane 106-97-8 135407 O
7  Ethylene oxide 75-21-8 100,215 7 Manganese 7439-96-5 129,668 O
8  N,N-Dimethylformamide 68-12-2 86,287 8 1,3-Butadiene 106-99-0 119,379
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9  Acrylonitrile 107-13-1 86,104 9 Formaldehyde 50-00-0 109,715
10  Epichlorohydrin 106-89-8 80,995 10 Ethylene oxide 75-21-8 100,215
11 Propyleneoxide 75-56-9 70,132 11 N,N-Dimethylformamide 68-12-2 86,287
12 Nickel; Raney nickel 107-06-2 50,314 12 Acrylonitrile 107-13-1 86,104
13 1,2-Dichloroethane 79-06-1 28,963 13 2-Methylpropane; 75-28-5 84710 O
Isobutane
14  Diantimony trioxide 1317-36-8 25,007 14  Epichlorohydrin 106-89-8 80,995
15 Acrylamide 1314-41-6 20,527 15  Isoprene 78-79-5 80,217 O
16  Lead monoxide 127-19-5 15,554 16  Bis(2-ethylhexyD 117-81-7 76,313 O
phthalate
17 Orange lead 121-14-2 15,000 17 Propyleneoxide 75-56-9 70,132
18  Antimony 79-01-6 14,650 18  Carbon monoxide 630-08-0 61,253 O
19 N,N-Dimethylacetamide 7803-57-8 12,455 19  1-Methyl-2-pyrrolidinone 872-50-4 60,611 O
20  Trichloroethylene 7440-43-9 11,486 20 1,2-Dichloroethane 107-06-2 50,314
21  Cadmium 1333-82-0 10,888 21  Light gasoline 8006-61-9 45071 O
22 Chromic anhydride 8052-41-3 10,878 22  Feldspar-group minerals 68476-25-5 40,737 O
23 Stoddard solvent 1313-99-1 7,871 23 N-Methyl formamide 123-39-7 40,060 O
24 1,2-Dichloropropane 78-87-5 5339 O 24  Diantimony trioxide 1309-64-4 30832 O
25 %trotg)luene(isomers 68411-78-9 5220 O 25  Creosote 8001-58-9 30447 O
ure
26  ClL pigment red 104 12059-89-1 5000 O 26 Acrylamide 79-06-1 28,963
27  Ethyleneglycol monoethyl — 25321-14-6 5000 O 27 Lead monoxide 1317-36-8 25,007
ether acetate;
2-Ethoxyethyl acetate
28  Nickel dihydroxide 12656-85-8 490 O 28  Silicon carbide 409-21-2 22,008 O
29  2-Methoxyethanol 111-15-9 4281 O 29  Nitrobenzene 98-95-3 21641 O
30  pigment yellow 34 12054-48-7 38711 O 30  Iron (D sulfate, 7782-63-0 21,037 O

heptahydrate
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31  Tetrachloroethylene 109-86-4 3213 O 31  Orange lead 1314-41-6 20,527
32  Dimethyl sulfate 1344-37-2 3118 O 32 Iron sulfate 7720-78-7 17,320 O
33 2-Ethoxyethanol 127-18-4 258 O 33 N,N-Dimethylacetamide 127-19-5 15,554
34 Octadecanoic acid 12141-20-7 2409 O 34 Quinoline 91-22-5 15454 O
lead(2+) salt
35  Carbon tetrachloride T7-78-1 181 O 35  2,4-Dinitrotoluene 121-14-2 15,000
36  Molybdenum nickel 110-80-5 1587 O 36  Trichloroethylene 79-01-6 14,650
tetraoxide
37  Aluminium nickel oxide 301-08-6 1,40 O 37  Cobalt lithium manganese  182442-95-1 14291 O
nickel oxide
38 Lead chromate (PbCrO4) 1072-35-1 1,384 O 38  Dibutyl phthalate 84-74-2 12,614
39  Nickel carbonate 10588-01-9 1,203 O 39  Hydrazine hydrate 7803-57-8 12,455
40  1-Bromopropane 37300-23-5 1,179 O 40  Cadmium 7440-43-9 11,486
41  Hydrazine 1308-31-2 1138 O 41  Chromic anhydride 1333-82-0 10,888
42 Tron nickel zinc oxide 56-23-5 1,029 O 42 Stoddard solvent 8052-41-3 10,878
43 Nickel hydroxide 67843-74-7 1,006 O 43 4,4'-Methylenedianiline 101-77-9 10,166 O
44  Cadmium oxide 14177-55-0 1,005 O 44  Nickel monosulfate 10101-97-0 10,040 O
hexahydrate
45 Lead sulfate 2191-10-8 1,005 O 45  ar-Methylbenzenediamine;  25376-45-8 10,006 O
Diaminotoluene
46  [Carbonato(2-)ltetrahydrox  12004-35-2 1,01 O 46  Sodium tetraborate 12179-04-3 9950 O
ytrinickel pentahydrate
47  Lead molybdate (PbMoO4)  7758-97-6 59 O 47  Paraformaldehyde 30525-89-4 8246 O
48  Chromic acid (H2CrO4) 56189-09-4 59 O 48  2-Ethylhexanoic acid 149-57-5 8078 O
49  Nickel sulfide 3333-67-3 483 O 49  Nickel monoxide 1313-99-1 7,871
50  Glycidol 7789-06-2 477 O 50  Cobalt sulfate 10124-43-3 7,295 O
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[ 3 3B #U Falsdols Sdde=ds AYs =4 T AR
Aol R 7 B2 sEkad A B0E gaESE Aotk AR
=Y F7F FEd HAw A9A 5 AR duske AL oy AIRh
A RS dotry] 9 H2E 3 Btk T4 F Ve IS
48 507 B F AXRD mE HEs VEs 489S o AYHe
EHE F 17F02 ol#e} ) ‘Methylalcohol, Zinc oxide, Aluminium

hydroxide, Iron, Manganese, Magnesium oxide, Vinylbenzene; Styrene,
Ethenylbenzene, Aluminium chloride, basic, m-xylene, o-Xylene,
Titanium, p—Xylene, Zinc, Diphenylmethane 4,4'—diisocyanate, Chromium,
Formic acid, Bis(2-ethylhexyl) phthalate’ 7} o]el & &3k},

O #d FallEdol 2 F71E e 52 18%2 ‘Carbon black; Acety
lene black, Ethanol, Propylene glycol methyl ether acetate, Propylene gly
col methyl ether, Distillates (petroleum), hydrotreated heavy paraffinic, C
alcium carbonate, Diethylene glycol monobutyl ether; 2-(2-Butoxyethox
y)ethanol, Butyl Carbitol, Calcium hydroxide, Triethanolamine, 2,6-Di-ter
t-butyl-p-cresol, Distillates (petroleum), hydrotreated light paraffinic, Ca
rbon; Activated carbon, Sodium nitrite, a-Hydro-w-hydroxypoly&#40;0xy
-1,2-ethanediyl&#41;, Calcium oxide, 2-Methyl-4-isothiazolin-3-one, 1,24
~Trimethylbenzene, 5-Chloro-2-methyl-4-isothiazolin-3-one/ ©] t}.
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‘Phenol, CI. Pigment yellow 36, Strontium chromate, C.I. pigment red 10
4, Trichloroethylene, Acrylonitrile, 1,3-Butadiene, Acrylamide, Sodium dic
hromate, Lead 2-ethylhexanoate, Potassium hydroxyoctaoxodizincatedichr
omate(1-), 1,2-Dichloroethane, Chromic acid (H2CrO4), Orange lead, 1-B
romopropane, Ethylene oxide, Potassium dichromate (K2Cr207), Calcium
chromate, Magnesium chromate, Epichlorohydrin, Cadmium, Zinc tetraox
ychromate;, Lead oxide phosphonate (Pb302(HPO3)), Calcium dichromat
e, Hydrazine, Naphthenic acids lead salts, Nickel dihydroxide, Lead sulfa
te, Lead diacetate trihydrate; Lead acetate trihydrate, Sodium dichromate
dihydrate, Propyleneoxide’ & ©]t}.

O CMREZZE A2o] S Eda F7tEHA AL AR 244 4
7} B EA4L ey 2t} ‘Methylalcohol, Quartz (SiO2), 1-Methyl-2—p
yrrolidinone, Manganese, Bis(2-ethylhexyl) phthalate, Butane, 2-Methylpr
opane; Isobutane, Pentanedioic acid dimethyl ester, Dibutylbis[(1-oxodode
cyl)oxylstannane; Dibutyltin dilaurate, Diantimony trioxide, Dibutyltin oxi
de, Carbon monoxide, 1,2-Benzenediol, Catechol, Silicon carbide, Nickel d
nitriate, Borax, 2-Ethylhexanoic acid zirconium salt, Dibutyltin diacetate,
Feldspar-group minerals, Nickel, 55" -azobis—2,4,6(1H,3H,5H)-pyrimidinetr
ione complexes, Butylbenzyl phthalate, 2-Butanol, Nickel bis(sulfamidat
e), Nitric acid, nickel(2+) salt, hexahydrate, Dibutyl phthalate, Diboron tr
ioxide, Nickel sulfate, 1-Ethylpyrrolidin-2-one, Arsenic hydride, Refracto
ry ceramic fibers, N-Methyl formamide’©]t}.
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1 Sodium hydroxide 1310-73-2 1,049,823 1 Sodium hydroxide 1310-73-2 1,049,823
2 2-Propanol 67-63-0 783,995 2 2-Propanol 67-63-0 783,995
3 Titanium dioxide 13463-67-7 695,345 3 Titanium dioxide 13463-67-7 695,345
4 Methylalcohol 67-56-1 661,09 O 4 glarl?(on black; Acetylene 1333-86-4 674,250 O
ac
5 Toluene 108-88-3 621,715 5 Ethanol 64-17-5 644,002 O
6 Xylene 1330-20-7 613,741 6 Toluene 108-88-3 621,715
7 Hydrogen chloride 7647-01-0 612,232 7 Xylene 1330-20-7 613,741
8 Orthophosphoric acid 7664-38-2 575,258 8 Hydrogen chloride 7647-01-0 612,232
9 Aluminium oxide; Alumina 1344-28-1 551,605 9 Orthophosphoric acid 7664-38-2 575,258
10 Copper 7440-50-8 539,676 10 Aluminium oxide; Alumina 1344-28-1 551,605
11 Potassium hydroxide 1310-58-3 530,677 11 Copper 7440-50-8 539,676
12 Butyl acetate 123-86-4 507,015 12 Potassium hydroxide 1310-58-3 530,677
13 2-Butoxyethanol; Ethylene 111-76-2 487,621 13 Butyl acetate 123-86-4 507,015
glycol monobutyl ether
14  Aluminium 7429-90-5 487,259 14 Propylene glycol methyl 108-65-6 502,666 O
ether acetate
15 Nitric acid 7697-37-2 487,059 15  Propylene glycol methyl 107-98-2 491,746 O

ether
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16 Ethylbenzene 100-41-4 485,932 16 2-Butoxyethanol; Ethylene 111-76-2 487,621
glycol monobutyl ether
17 Acetone 67-64-1 482,191 17 Aluminium 7429-90-5 487,259
18 Methyl ethyl ketone 78-93-3 464,080 18  Nitric acid 7697-37-2 487,059
19 Aluminium Sulfate 10043-01-3 441,318 19 Ethylbenzene 100-41-4 485,932
20  Monoethanolamine 141-43-5 424,851 20 Acetone 67-64-1 482,191
21  Ethyl acetate 141-78-6 420,633 21 Methyl ethyl ketone 78-93-3 464,080
22 1,2-Fthanediol; Ethylene 107-21-1 409,827 22 Aluminium Sulfate 10043-01-3 441,318
glycol
23 Diiron trioxide 1309-37-1 395,435 23  Distillates (petroleum), 64742-54-7 433,298 O
hydrotreated heavy
paraffinic
24  Zinc oxide 1314-13-2 392,535 24 Monoethanolamine 141-43-5 424,851
25  4-Methyl-2-pentanone; 108-10-1 389,944 25  Ethyl acetate 141-78-6 420,633
Methylisobutyl ketone,
MIBK
26 Silver 7440-22-4 380,419 26  Calcium carbonate 471-34-1 415616 O
27 n-Butyl alcohol 71-36-3 377,552 27  1,2-Ethanediol; Ethylene 107-21-1 409,827
glycol
28 Hydrogen peroxide 7722-84-1 364,586 28  Diiron trioxide 1309-37-1 395,435
28 Tin 7440-31-5 357,918 29  4-Methyl-2-pentanone; 108-10-1 389,944
Methylisobutyl ketone,
MIBK
30  Acetic acid; Glacial acetic 64-19-7 357,624 30  Diethylene glycol 112-34-5 383,343 O
acid monobutyl ether;
2-(2-Butoxyethoxy)ethanol,
Butyl Carbitol
31  Aluminium hydroxide 21645-51-2 357,368 31  Silver 7440-22-4 380,419
32 Nickel; Raney nickel 7440-02-0 353,321 32 n-Butyl alcohol 71-36-3 377,552
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33 Tron 7439-89-6 3$H185 O 33  Calcium hydroxide 1305-62-0 365,352 O

34 Isobutanol 78-83-1 326,412 34  Hydrogen peroxide 7722-84-1 364,586

35  Manganese 7439-96-5 321,181 O 35  Triethanolamine 102-71-6 363,959

36 Ammonium hydroxide 1336-21-6 301,660 36 Tin 7440-31-5 357,918

37 Magnesium oxide 1309-48-4 291,198 O 37 A(;((eitic acid; Glacial acetic 64-19-7 357,624
aci

38  Cyclohexanone 108-94-1 285,579 38  2,6-Di-tert-butyl-p-cresol 128-37-0 355,32 O

39  Ammonia; 7664-41-7 282,823 39 Nickel; Raney nickel 7440-02-0 353,321

40  Vinylbenzene; Styrene, 100-42-5 263,755 O 40  Isobutanol 78-83-1 326,412

Ethenylbenzene

41  Aluminium chloride, basic 1327-41-9 248,722 O 41  Distillates (petroleum), 64742-55-8 340,328 O
hydrotreated light
paraffinic

42  m-xylene 108-38-3 248110 O 42  Carbon; Activated carbon 7440-44-0 3258719 O

43  o-Xylene 95-47-6 237991 O 43  Sodium nitrite 7632-00-0 315227 O

44  Titanium 7440-32-6 237481 O 44 a -Hydro- w -hydroxypoly&  25322-68-3 310,480 O
#40;0xy-1,2-ethanediyl&#4

45  p-Xylene 106-42-3 237,059 O 45  Calcium oxide 1305-78-8 308,652 O

46  Zinc 7440-66-6 234,707 O 46  2-Methyl-4-isothiazolin-3-0  2682-20-4 30291 O
ne

47  Diphenylmethane 101-68-8 226,341 O 47 Ammonium hydroxide 1336-21-6 301,660

4,4’-diisocyanate

48  Chromium 7440-47-3 221,993 O 48  1,2,4-Trimethylbenzene 95-63-6 204913 O

49  Formic acid 64-18-6 212,160 O 49  5-Chloro-2-methyl-4-isothi ~ 26172-55-4 2948719 O
azolin-3-one

50  Bis(2-ethylhexyl) phthalate 117-81-7 212,036 O 50 Cyclohexanone 108-94-1 285,579
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Qs I CAS NO 2= = = | () stehE2w CAS NO a =
= =
2 2
1 Sulfuric acid 7664-93-9 591,304 1 Methylalcohol 67-56-1 661,096 O
2 Stoddard solvent 8052-41-3 224,589 2 Sulfuric acid 7664-93-9 591,304
3 Hydrazine hydrate 7803-57-8 204,931 3 Quartz (Si02) 14808-60-7 422255 O
4 Formaldehyde 50-00-0 187,913 4  1-Methyl-2-pyrrolidinone 872-50-4 347597 O
5  Phenol 108-95-2 133225 O 5  Manganese 7439-96-5 321,181 O
6  Ethyleneglycol monoethyl 111-15-9 114,000 6 Stoddard solvent 8052-41-3 224,589
ether acetate; 2-Ethoxyethyl
acetate
7 NN-Dimethylacetamide 127-19-5 105,842 7  Bis(2-ethylhexyl) phthalate 117-81-7 212,036 O
8  Lead 7439-92-1 102,544 8  Hydrazine hydrate 7803-57-8 204,931
9 Benzene 71-43-2 83,729 9 Formaldehyde 50-00-0 187,913
10 1,2-Dichloropropane 78-87-5 80,318 10  Butane 106-97-8 169,707 O
11 pigment yellow 34 1344-37-2 73,826 11 2-Methylpropane; Isobutane 75-28-5 152,09 O
12 Chromic anhydride 1333-82-0 69,326 12 Petntanedioic acid dimethyl 1119-40-0 131625 O
ester
13 N,N-Dimethylformamide 68-12-2 69,008 13 Dibutylbis[(1-oxododecyDoxyls 77-58-7 120,759 O
tannane; Dibutyltin dilaurate
14 Nickel carbonate 3333-67-3 60,852 14  Diantimony trioxide 1309-64-4 116,768 O
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15 2-Ethoxyethanol 110-80-5 98,179 15 Ethyleneglycol monoethyl 111-15-9 114,000
ether acetate; 2-Ethoxyethyl
acetate
16 Lead monoxide 1317-36-8 52,678 16  Dibutyltin oxide 818-08-6 107,910 O
17 Nickel monoxide 1313-99-1 50,232 17 Carbon monoxide 630-08-0 107471 O
18 2-Methoxyethanol 109-86-4 43,021 18 N,N-Dimethylacetamide 127-19-5 105,842
19 Lead chromate (PbCrO4) 7758-97-6 42,617 19  Lead 7439-92-1 102,544
20 Tetrachloroethylene 127-18-4 41,116 20  1,2-Benzenediol; Catechol 120-80-9 100594 O
21  ClL Pigment yellow 36 37300-23-5 3699 O 21  Silicon carbide 409-21-2 87825 O
22 Strontium chromate 7789-06-2 27619 O 22 Benzene 71-43-2 83,729
23  C.L pigment red 104 12656-85-8 25031 O 23 Nickel dinitriate 13138-45-9 8L,050 O
24  Trichloroethylene 79-01-6 24048 O 24 1,2-Dichloropropane 78-87-5 80,318
25  Acrylonitrile 107-13-1 22510 O 25  Borax 1303-96-4 79621 O
26  1,3-Butadiene 106-99-0 19429 O 26  2-Ethylhexanoic acid 22464-99-9 74654 O
zirconum salt
27 Acrylamide 79-06-1 17979 O 27  pigment yellow 34 1344-37-2 73,826
28  Sodium dichromate 10588-01-9 17,703 O 28  Dibutyltin diacetate 1067-33-0 70819 O
29  Lead 2-ethylhexanoate 301-08-6 16,700 O 29  Chromic anhydride 1333-82-0 69,326
30  Potassium 11103-86-9 16,150 O 30  N,N-Dimethylformamide 68-12-2 69,008
hydroxyoctaoxodizincatedichro
mate(1-)
31  1,2-Dichloroethane 107-06-2 14734 O 31  Feldspar-group minerals 68476-25-5 68,996 O
32 Chromic acid (H2CrO4) 7738-94-5 14651 O 32 Nickel, 68511-62-6 68,254 O
5,5'-azobis-2,4,6(1H,3H,5H)-p
yrimidinetrione complexes
33  Orange lead 1314-41-6 14330 O 33  Butylbenzyl phthalate 85-68-7 63,748 O
34  1-Bromopropane 106-94-5 13843 O 34 2-Butanol 78-92-2 62470 O
35  Ethylene oxide 75-21-8 12847 O 35  Nickel bis(sulfamidate) 13770-89-3 61,718 O
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36  Potassium dichromate 7778-50-9 11,324 O 36  Nickel carbonate 3333-67-3 60,852
(K2Cr207)
37  Calcium chromate 13765-19-0 10,807 O 37 Nitric acid, nickel(2+) salt, 13478-00-7 59591 O
hexahydrate
38  Magnesium chromate 13423-61-5 9801 O 38  2-Ethoxyethanol 110-80-5 58,179
39  Epichlorohydrin 106-89-8 9404 O 39  Dibutyl phthalate 84-74-2 57,350 O
40  Cadmium 7440-43-9 9,382 O 40  Diboron trioxide 1303-86-2 56,362 O
41  Zinc tetraoxychromate; 49663-84-5 8991 O 41  Lead monoxide 1317-36-8 52,678
42  Lead oxide phosphonate 12141-20-7 8717 O 42 Nickel monoxide 1313-99-1 50,232
(Pb302(HPO3))
43  Calcium dichromate 14307-33-6 8571 O 43 Nickel sulfate 7786-81-4 50,110 O
44  Hydrazine 302-01-2 7889 O 44  1-Ethylpyrrolidin-2-one 2687-91-4 49807 O
45  Naphthenic acids lead salts 61790-14-5 7,145 O 45  Arsenic hydride 7784-42-1 4491 O
46  Nickel dihydroxide 12054-48-7 7461 O 46  Refractory ceramic fibers 142844-00-6 43811 O
47  lead sulfate 7446-14-2 7431 O 47  2-Methoxyethanol 109-86-4 43,021
48  Lead diacetate trihydrate; 6080-56-4 6,99 O 48  Lead chromate (PbCrO4) 7758-97-6 42,617
Lead acetate trihydrate
49  Sodium dichromate dihydrate ~ 7789-12-0 6,908 O 49  N-Methyl formamide 123-39-7 41,98 O
50  Propyleneoxide 75-56-9 6,582 O 50  Tetrachloroethylene 127-18-4 41,116
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One DALY can be thought of as one lost year of "healthy” life. The sum

of these DALYs across the population, or the burden of disease, can be

thought of as a measurement of the gap between current health status

and an ideal health situation where the entire population lives to an

YLL(Years of Life

DALY

advanced age, free of disease and disability.

Lost)+YLD(Years of Life due to disability)
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A4 B 557 A APPAESY%, 45589923178 A4 ok AR
(42.3%, 415,622/982,317)¢] F+ Agko] 2 A A3 Ag=Le] 90.3%E
A7) 3.

O v e A2 ge) Ay F5-& v=re] g Ao mam, 2pA| Bl
WAl A &8 VIeeRE B o EFFHl(odds ratio)E  2.0(95%
confidence interval (CI) 16-25=% <o 7]o] 9d%(an adjusted
population attributable risk fraction(PAF))< 20% (95% CI 13 -27%)&
Hol FAnh v #AA #ASke] Fod Qe FAoE oA ot
o Oﬂ?oﬂ/ﬂ—t— A4 2% FEA(F7], #, F)TE 20% AR
71 =7 kil B Aot
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<E 61> H HX|, 57|, & EZCt JOISE0 712Ut AIYSE+

Estimated %

attributed to No. of deaths attributed to
No. of death
hazardous hazardous substances
substances
Men Women Men Women Men Women Total
Cancers 4,779,542 3,754,270 - - 343,646 71,976 415,622
Mouth and oropharynx
242,334 96,859 1.0 0.5 2,423 484 2,908
cancers
Oesophagus cancer 321,263 136,534 3.3 11 10,602 1,502 12,104
Stomach cancer 499,852 292,749 3.0 0.3 14,996 878 15,874
Colon and rectum
396,370 349,968 1.0 0.5 3,964 1,750 5,713
cancers
Liver cancer 559,329 255,598 0.2 0.1 1,119 256 1,374
Pancreas cancer 169,105 161,678 0.02 0.01 34 16 50
Trachea, bronchus,
1,113,475 520,462 21.1 5.3 1 234,943 27,585 262,528
lung cancers
Melanoma and other
) 54,769 40,412 10.0 2.0 5,477 808 6,285
skin cancers
Breast cancer 0 558,514 - 4.6 0 25,692 25,692
Cervix uteri cancer 0 306,319 - 0.7 0 2,144 2,144

41) L. Trupin. et al., The occupational burden of chronic obstructive
pulmonary disease, European Respiratory Journal. 2003;22:462-469.



Ovary cancer 0 161,181 - 0.5 0 806 806
Prostate cancer 328,131 0 1.0 - 3,281 0 3,281
Bladder cancer 143,275 47,731 7.1 19 10,173 907 11,079
Leukaemia 136,879 109,581 0.9 0.5 1,232 548 1,780
Other malignant
814,759 716,693 6.8 12 55,404 8,600 64,004
neoplasms
Neuropsychiatric
. 82,630 75,083 1.0 1.0 826 751 1,577
conditions
Cardiovascular diseases 4,366,727 3,497,981 1.0 1.0 43,667 34,980 78,647
Respiratory Diseases 2,259,742 1,867,406 - - 362,910 112,679 475,589
Chronic obstructive
1,740,463 1,443,292 18.0 6.0 i 313,283 112,679 475,589

pulmonary disease
Asthma 222,168 182,004 21.0 13.0 46,655 23,660 70,316
Other respiratory

i 297,112 242,110 1.0 1.0 2,971 2,421 5,392
diseases

Genitourinary diseases 561,351 526,893 1.0 1.0 5,614 5,269 10,882
Total 12,611,343 9,721,633 756,663 225,654 982,317

* “Workplaces Safety and Health Institute, Finland, Ministry of Social Affairs and Health & Workplace
Safety and Health Onstitute of the Ministry of Manpower in Singapore, GLOBAL ESTIMATES OF
OCCUPATIONAL ACCIDENTS AND WORK-RELATEF ILLNESSES, 2017, p16, Table.9” <183}
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<H 62> Number of incidence (2016) and death (2017)
from cancer in Korea

Incidence Death

Cancer site (ICD-10) Men Women Men Women
Lip (C00) 22 20 3 6
Tongue (C01-C02) 545 286 143 72
Mouth (C03-C06) 431 257 165 91
Salivary glands (C07-C08) 321 248 88 51
Tonsil (C09) 397 65 88 5
Oropharynx (C10) 99 11 53

Nasopharynx (C11) 309 99 139 33
Hypopharynx (C12-C13) 376 23 234 10
Pharynx unspecified (C14) 27 7 15 2
Oesophagus (C15) 2,245 254 1,290 133
Stomach (C16) 20,509 9,995 5,166 2,368
Small intestine (C17) 533 361 179 101
Colon (C18) 9,271 7,292 2,786 2,407
Rectum (C19-C20) 7,401 4,163 2,195 1,303

68) Hutchings SJ, Rushton L. Occupational cancer in Britain. Statistical
methodology. Br J Cancer. 2012;107 Suppl 1:S8-17.
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Anus (C21) 108 188 28 47
Liver (C22) 11,774 3,997 7,982 2,739
Gallbladder (C23-C24) 3,490 3,195 2,392 2,325
Pancreas (C25) 3,384 3,271 2,976 2,806
Nose, Sinuses (C30-C31) 211 137 90 67
Larynx (C32) 1,101 66 349 23
Lung (C33-C34) 17,790 7,990 13,272 4,708
Other thoracic organs (C37-C38) 471 325 122 77
Bone (C40-C41) 311 222 102 66
Melanoma (C43) 261 343 148 138
Other skin (C44) 2,412 3,212 107 143
Mesothelioma (C45) 92 45 86 34
Kaposi’ s sarcoma (C46) 43 17 9 1
Connective and soft tissue (C47+C49) 610 478 202 152
Breast (C50) 92 21,747 20 2,497
Vulva (C51) 0 161 0 36
Vagina (C52) 0 80 0 35
Cervix uteri (C53) 0 3,566 0 868
Corpus uteri (C54) 0 2,771 0 320
Uterus unspecified (C55) 0 152 0 91
Ovary (C56) 0 2,630 0 1,149
Other female genital organs (C57) 0 150 0 48
Placenta (C58) 0 35 0 0
Penis (C60) 82 0 22 0
Prostate (C61) 11,800 0 1,821 0
Testis (C62) 288 0 15 0
Other male genital organs (C63) 85 0 1 0
Kidney (C64) 3,410 1,633 687 313
Renal pelvis (C65) 394 153 130 79
Ureter (C66) 371 216 156 100
Bladder (C67) 3,488 873 1,100 338
Other urinary organs (C68) 111 66 27 35
Eye (C69) 74 61 11 12
Brain and CNS (C70-C72) 1,104 911 738 581
Thyroid (C73) 5,538 20,513 111 258



Adrenal gland (C74) 67 76 37 28
Other endocrine (C75) 61 49 6 5
Hodgkin lymphoma (C81) 202 110 43 12
Non-Hodgkin lymphoma (C82-C86, C96) 2,766 2,000 1,090 842
Immunoproliferative diseases (C88) 580 584 11 5
Multiple myeloma (C90) 837 698 512 452
Lymphoid leukaemia (C91) 484 377 186 144
Myeloid leukaemia (C92-C94) 1,375 911 753 547
Leukaemia unspecified (C95) 132 137 103 101
Remainder (Re. C00-C96) 863 885 877 692
Total (C00-C96) 118,748 108,112 48,866 29,997
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<H 63> Estimated attributable number of cancer deaths and incidence
by site in 2017 (D:deaths) and 2016 (l:incidence) based on PAF in Korea
study from Son et al. (2010)

Men Women
PAF Attributable number (%) PAF  Attributable number (%)
Cancer site ACD-10) (%) Incidence Death (%) Incidence Death
Bladder (C67) 10.4 361 (4.0 114 (1.9) 49 43 (2.5) 17 .7
Esophagus (C15) 1.6 35 (0.4) 20 (0.3) 0.5 10.D 1 .D
Larynx (C32) 6.2 68 (0.8) 22 (0.4) 3.6 2 (0.D 1.D
Leukemia (C91-C95)  17.5 347 (3.8) 182 (3.0) 11.7 167 (9.5) 93 (9.5
Liver (C22) 6.7 792 (8.8) 537 (8.9) 4.0 161 (9.2) 110 (11.2)
Lung (C33-C34) 36.9 6,572 (72.9) 4,903 (81.1) 14.2 1,133 (64.7) 668 (68.0)
Mesotheliomas (C45) 100 92 (1.0) 86 (1.4) 100 45 (2.6) 34 (3.5)
Sinonasal (C30-C31)  27.0 57 (0.6) 24 (0.4 21.8 30 (1.7) 15 (1.5
Skin (C43-C44) 3.6 9 (1.1 9 (0.D 0.6 22 (1.3) 2 (0.2)
Stomach (C16) 2.9 597 (6.6) 150 (2.5) 1.5 148 (8.4) 42 (4.3)
Total (C00-C96) 7.5 9,017 (100) 1.6 1,752 (100)

12.4 6,047 (100) 3.3 983 (100)




<H 64> Estimated attributable number of cancer deaths and incidence by
site in 2017 (deaths) and 2016 (incidence) based on PAF in UK study from

Rushton et al. (2012)

Cancer site (ICD-10)

Men

Women

Attributable number (%)

PAF

Attributable number (%)

PAF (%)  Incidence Death %) Incidence Death
Bladder (C67) 7.1 248 (47) 78 (2.4) L9 17 QA0 6 1.3
Bone (C40-C41) 0.04 0 (0.0) 0 (0.0) 0.01 0.0 0 (0.0
Brain (C70-C72) 0.5 6 (0. 4 0.1 0L 10D 102
Breast (C50) _ . . 4671000 603115 (25.9)
Cervix (C53) - _ _ 0.7 25 (1.5) 6 (1.3
Iégda%ey (CB4-CEB6, 2 0.0 0 0.0 004 1O 0°(0.0)
Larynx (C32) 2.9 32 (0.6) 10 (0.3) 16 10D 0 0.0
Leukemia (C91-C95) 0.9 18 (0.3) 9 (0.3) 0.5 704 409
Liver (C22) 0.2 24 (0.5) 16 (0.5) 0.1 402 30.7)
Lung (C33-C34) 21.1 3754 (716) 2800 85.1) 03 424260 250 G4.7)
Melanoma (C69) 2.9 2 (0.0) 0 (0.0) 04 000 0 0.0
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Mesotheliomas (C45)  97.0 89 (1.7) 83 (2.5) 825 3122 28 (6.1)
MM (C90) 0.4 3 (0. 2 (0. 0.L 10D 10.2)
Nasopharynx (C11)  10.8 33 (0.6) 15 (0.5) 24 20D 10.2)
NHL (C82-C85)a 2.1 58 (1.1) 20 (0.6) L1 22 @9 8 (1.8)
NMSC (C44) 6.9 166 (3.2) 7 (0.2) LI 3@ 2 04
Oesophagus (C15) 3.3 74 (1.4) 43 (1.3) L1302 2 04
Ovary (C56) - _ _ 0.5 13 (0.8 6 (1.3)
Pancreas (C25) 0.02 1 (0.0) 1 (0.0) .01 0.0 0 (0.0
Sinonasal (C30-C31)  43.3 91 (1.7) 39 (1.2) 198 27 (b 1328
STS (C49)b 3.4 21 (0.4) 7 (0.2) L1 5003 2704
Stomach (C16) 3.0 615 (11.7) 155 (4.7) 0.3 3018 9 2.0
Thyroid (C73) 0.12 7 (0.1 0 (0.0) 002 4102 0 0.0
Total (C00-C96) i o244 (100 15 1659 100)
6.7 3,289 (100) 15 457 (100)




<H 65> Estimated attributable number of cancer deaths and incidence
by site in 2017 (deaths) and 2016 (incidence) based on PAF in France
study from Marant Micallef et al. (2019)

Men

Attributable number (%)

Women

Attributable number

PAF (%) PAF (%) (%)

Cancer site (ICD-10) Incidence Death Incidence Death
Bladder (C67) 2.9 101 (2.6) 32 (1.2) 0.2 2 (0.7 1 (0.6)
Kidney (C64-C65) 2.4 91 2.3) 20 (0.7 0.3 5@Q.7 1 (0.6)
Nasal cavity (C30.0)a 32.9 69 (1.7) 10 (0.4) 7.9 11 3.7 1 (0.6)
Nasopharynx (C11, C14) 19.9 67 (1.7 31 (LD 5.4 6 (2.0) 2 (1.2)
Larynx (C32) 8.3 91 2.3 29 (1.0) 2.3 2 (0.7 1 (0.6)
Leukemia (C91-C96)b 0.7 14 (0.4) 8 (0.3 0.7 10 (3.4) 6 (3.7
Lung (C33-C34) 19.3 3,434 (86.9) 2,562 (92.6) 2.6 208 (70.0) 122 (74.8)
Mesothelioma (C45) 83.1 77 (1.9 72 (2.6) 41.7 19 (6.4 14 (8.6)
NHL (C82-C83)c 0.3 8 (0.2) 2 (0.1 0.0 0 0.0 0 (0.0)
Ovary (C56) - - - 1.3 34 (11.4) 15 (9.2
Skin melanoma (C43) 0.1 0 (0.0) 0 (0.0) 0.0 0 (0.0 0 (0.0)
Total (C00-C96) 2 3902100 5766 (100) 02 ALAN. e vy
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AT

<R 66> Estimated attributable number of cancer deaths and
incidence by site in 2017 (deaths) and 2016 (incidence) based on PAF
in China study from Li et al. (2012)

Men Women
Attributable number (%) Attributable number (%)
PAF (%) PAF (%)
Cancer site ICD-10) Incidence Death Incidence Death
Bladder (C67) 10.6 370 (14.9) 117 (7.D 11.4 100 (11.2) 39 (7.8)
Leukemia (C91-C95) 9.9 197 (7.9) 103 (6.3) 15.4 220 (24.7) 122 (24.4)

Lung (C33-C34) 106 1,886 (76.1) 1,407 (85.5) 7.0 559 (62.7) 330 (66.1)

Mesothelioma (C45)  18.6 17 (0.7) 16 (1.0) 18.8 9 (1.0 6 (1.2)
Sinonasal (C30-C31) 3.7 8 (0.3) 3 (0.2 2.8 4 (0.4) 2 (0.9
All (C00-C96, except 2.1 2,478 (100) 0.9 892 (100)

C44)

3.4 1,646 (100) 1.7 499 (100)
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112{ O] TAIOH X oF J[21 AFYXL =
#(D:Death)2} &¥XI = ==(I: incidence)

' D: 1,920
China study from Li Solid tumours

et al. (012 Leukemia D: 225
France study from Solid tumours D: 2,915
Marant Micallef et .

al. (2019 Leukemia D:
' : 6755

Korea study from Solid tumours D:
Son et al. (2010 Leukemia D: 975
' : 3712
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70) MM: multiple myeloma

71) NHL: non-Hodgkin lymphoma

72) Occupational cancer in Britain Statistical methodology, British Journal of
Cancer (2012) 107,
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716} AL < AR =), 4 a4 AgEsvbd AYGA o 71 B& (PAR)x =W SF ARG (22
@ Agd FAA AL | 20159 o]F dAFE A F A2 w4l 7997 2 =& 189 6109 gk 1097 = 71& VSLe| HE}
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Holo] dojy= A7|E HA #AEAZE 3y o,
TEUY A B 1005} AA FHAE 911 Aol & AAE* HA FES] 4do|EE A g3ttt
e olf Walgke] A9t 2d9 043¢ Hg39n,
@ Akl 288 713 2 eigte] A4 = g3ttt
gole] At 717ke HlgA Aud gl vlag A
L& TAF 09z m=E 504702 Aok
o ARkl AREE 304, 50 7|E F 3HE7]9] |3 39 At A A 9legit.
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*John Howard, Administrator World Trade Center Health Program, Minimum Latency & Types or Categories of Cancer, 2014, 1p
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<H 72> 2t LI2tE PAFSI SAQIZMYFIINIE 0|88t STYEF

= A% =E FA %
HEIIE AT " A& 3L & FEE RAEIE AT HY 2 77
=7} VSL TP EAD F359H

4~30:d 4~50d 10~30d 10~50d

0.4~30d 0.4~50d 2~30d 2~50d
0.4~30 )  (0.4~50'3) (2~30%) (2~50)
895,020 1,222,108 630,465 957,554

79 938,363 1,279,006 670,937 1,011,342
(43,343) (56,898) (40,472) (53,788)
) 1,132,937 1,546,972 798,058 1,212,093

= 10.0 1,187,802 1,618,994 849,289 1,280,179
(54,865) (72,022) (51,231 (68,086)
1,472,818 2,011,067 1,037,475 1,575,722

13.0 1,544,143 2,104,696 1,104,075 1,664,235
(71,325) (93,629) (66,600 (88,513)
250,420 341,937 176,399 267,916

79 285,883 388,490 209,513 311,924
(35,463) (46,553) (33,114) (44,008)
316,987 432,831 223,290 339,135

Zzz 10.0 361,877 491,758 265,206 394,842
(44,890) (58,927) (41,916) (55,707)
412,083 562,681 447,397 679,508

13.0 470,440 639,287 501,888 751,927
(58,357) (76,606) (54,491 (72,419)
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= 10.0 629,671 859,323 445,563 675,167
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(2,206) (2,896) (2,060) (2,738)
_ 488,898 667,568 344,387 523,057
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(2,793) (3,666) (2,608) (3,466)
635,568 867,839 447,704 679,974
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<HE 73> H|§F¥X|0] C{Pr mUEHX|9 H|L(Benefit/Cost)
_ ) H| &2 FAXd 3 HYZxA
WA FY 7} vl gFgo ulg AW s 2
= _— FAX 9 H&
7} 4~304 4~50d 10~30d 10~50d 4~300d 4508 10~30d  10~50
(0.4~309) (0.4~50%3) (2~304) (2~501d) 0.4~309) (0.4~508) (2~30d)  (2~501d)
3 79 938,363/34,413 1,279,006/44,239 670,937/34,413 1,011,342/44,239 27.27 28.91 19.50 22.86
10.0 1,187,802/34,413 1,618,994/44,239 849,289/34,413 1,280,179/44,239 34.52 36.60 24.68 28.94
= 13.0 1,544,143/34,413 2,104,696/44,239 1,104,075/34,413 1,664,235/44,239 44.87 47.58 32.08 37.62
= 79 285,883/34,413 388,490/44,239 209,513/34,413 311,924/44,239 8.31 8.78 6.09 7.05
10.0 361,877/34,413 491,758/44,239 265,206/34,413 394,842/44,239 10.52 11.12 7.71 8.93
El 13.0 470,440/34,413 639,287/44,239 344,769/34,413 513,294/44,239 13.67 14.45 10.02 11.60
og 79 497,440/34,413 678,865/44,239 351,994/34,413 533,382/44,239 14.46 15.35 10.23 12.06
10.0 629,671/34,413 859,323/44,239 445,563/34,413 675,167/44,239 18.30 19.42 12.95 15.26
il 13.0 818,573/34,413 1,117,120/44,239 579,232/34,413 877,718/44,239 23.79 25.25 16.83 19.84
2 79 388,436/34,413 530,275/44,239 274,126/34,413 415,953/44,239 11.29 11.99 7.97 9.40
F% 10.0 491,691/34,413 671,234/44,239 346,995/34,413 526,523/44,239 14.29 15.17 10.08 11.90
2~ 13.0 639,199/34,413 872,605/44,239 451,094/34,413 684,480/44,239 18.57 19.72 13.11 15.47
D 13U} FAete] FAZ FA F vl Hogho R i T4 & u)8-2 30 34413, 509 44,2390 % A-8(h9]:o] ).
2) WolFal/u gFol nlgFAe Ay u]&OE A W] A 71z g JIzE 18, (Feho R %)

* VSL: value of a Statistical Life(th$]:¢] £
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V. Abstract

A Study on the Impact Analysis of the Change in the Classification
System and Management Standard of Hazardous Substances under
the Occupational Safety and Health Act.

Objectives

The purpose of this study is to do socio—economic analysis through
the cost— benefit analysis and the review of the relation between
other chemical regulations and the suggested revision for the
‘chemicals to be managed under Occupational Safety and Health Act
(OSHAct). And we would propose an effective implementation plan for

the amendment.

Methods and Results

In order to prevent health hazards on controlled substances, the scope
of controlled substances defined in the current regulations on
occupational safety and health standards is changed from the list of
‘chemicals to be managed to categorization by the health hazard of
GHS(Globally Harmonized System). And we also suggested the
preventive measures for health hazards accordingly are more
systematic and specific. The amendment of the rules is basically to be
taken by the employer in accordance with Article 39 (Health
Measures) of the Occupational Safety and Health Act. The amended
rules require not only to utilize the current implementation such as
Risk Assessment, Occupational exposure etc. but also to suggest
hazard identification, evaluation and control method for all the defined

categorized hazardous materials as a consistent program. It was
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confirmed that there were no problems in the enforcement of the law
by comparing it with other subordinate statutes of the Occupational
Safety and Health Act and the chemical—related laws of the Ministry
of Environment. The current available chemicals database has been
used to estimate the number of additional chemicals and the extended
workplace by the revised regulation. The number of workplaces to be
managed increased by 12 ~ 19%, the number of workers increased
1.5 times and the number of products increased 1.7 times.

For cost & benefit analysis, four scenarios were set and analyzed to
estimate the total additional cost and benefit of the new amendment.
The cumulative total cost estimates of 3.44 trillion won in 30 years
and 4.42 trillion won in 50 years. In terms of benefits, it is practically
limited to calculate all morbidity and mortality of hazard classifiers by
GHS according to Table 12. We calculated the monetary value of
preventing occupational cancer death from this system. The results of
this study showed that 2,145-7,030 occupational cancer deaths occur
annually. The calculation of the monetary value for preventing
occupational cancer deaths used a value of a statistical life (VSL),
with benefits ranging from 20.95 trillion won (China PAF (Population
Attributable Fraction, VSL 0.79 billion won) to 87.77 trillion
won(applicable to 1.3 billion won of UK PAF and VSL). As a result, it
was confirmed that the fraction of benefits on costs was 6.09 ~ 47.58
times depending on the conditions.

Estimation of the occurrence of occupational diseases and the
monetary calculation of their value are based on many estimates and
require very sophisticated work. On the other hand, the rightful and
clear proposition to manage hazardous substances in the workplace in
order to protect workers' health reveals a positive socioeconomic role.

However, stakeholders are concerned about the issue of enforceability
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of the Occupational Safety and Health Act. In order for this
amendment to be effective, the manner in which the safety inspector
is enforced should be changed and it must be prepared separately. As
a step—by—step roadmap, we suggested as following, 1) the direction
of the law, 2) the paradigm shift of the safety and health supervision,
3) the creation of a pilot program for voluntary workplaces, and 4)

the realization of the ultimate safety and health culture.
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