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Study on the Validity of Selection of Hazar dous Substances
Requiring Management on Industrial Safety and Health Act

Kwon SeobLee” - JhoonJo - JnHeeChai - Hyun HwaShin - Jeong Sun Yang

Occupational Safety & Health Research Indtitute, Korea Occupational Safety & Health Agency

According to the third sudy on the digtribution of chemicd
substances carried out by the Department of Environment in
2006, there were a total of 900 chemica substances whose
respective annual usage amount exceeded 1,000 tons and,
among them, 90 substances belonged to the 168 hazardous
substances reguiring management(53.6%). The work-rdlated
illnesses causad by hazardous substances requiring management
in Korea between 1992~2005 can be dassified into four groups
depending on the type of the chemicd subgtances. These four
groups are 23 organic substances induding benzene, 12 metds
induding leed, 3 acids and bases induding hydrogen chloride,
and 6 gassous substancesind uding carbon monoxide.

These hazardous substances reguiring management were
again dassfied depending on the threshold limit values. The
chemicds whose TLV was lower than or equa to 0.005 ppm
included 4 organic substances including methylene bisphenyl
isocyanate and toluene-24-diisocyanete (TDI). The chemicas
whose TLV was larger than 51 ppm included 22 organic
substancesinduding diethyl ether and 1,2-dlichloroethylene.

When we classfied these hazardous substances requiring
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management according to the categories of GHS hedth hazards,
we found that isobutyl acetate and magnesium oxide didn't
belong to the 13 health hazard categories. Among the
ubgtanceswhose TLV issat and whose annud usage amount is
more than 0.1 million ton, we recommended 12 chemical
species including 4,4 -Methylenedianiline as new hazardous
substances requiring management. All the recommended
substances were found to be hazardous when we classfied their
hedth hezards.

KeyWords:  GHS Hedlth Hazards, Hazardous Substances
Requiring Management, Recommended
Substances, Recommended substances
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Table 1. Number of hazardous substances requiring management not subject to work environment

monitoring and special health examination

Not subject hazardous sulbstances reguiring management

Hazardous substances requiring Subgtances rRequiring Subgtances requiring TLV-st subdiances
manegement work environment monitoring goedid hedth examination
(182 (163) (719)
168 - 3B 1
"N/N-Dimethylamine, Diethanolamine, 2-Diethylamionethano, Diethylamine, 1,1-Dichloro-1-fluoroethane, Methylamine, Vinyl acetate, Allyl glycidyl

ether, Ethanolamine, Ethylamine, 1,2-Epoxy propane, Methyl acetate, n-Butyl Acetate, Ethyl acetate, Propyl acetate, Isobutyl acetate, Isopropyl acetate,
Triethylamine, Propyleneimine, Barium and its soluble compounds, Platinum and its compounds, Magnesium oxide, Selenium its compounds, Silver its
compounds, Titanium dioxide, Formic acid, Hydrogen peroxide, Hydrogen bromide, Sodium hydroxide, Potassium hydroxide, Calcium cyanide, Acrylic

acid, Phosphoric acid, Acetic acid, Ammonia
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Table 2. Hazardous substances requiring management included in 2006 distribution ~amount investigation
conducted by the ministry of environment.(among substances used over 1,000 tons/year)

Chemicd names

nitrobenzene, dinitrotoluene, Dimethylamine, N,N-dimethylacetamide,
dimethyl formamide, diethanolamine, dichloromethane, 2-
methoxyethanol, methylene bisphenyl diisocyanate, methyl acohal,
methyl ethyl ketone, methyl isobutyl ketone, methyl chloride, o-
methylcycdo hexanone, methyl chioroform, Maeic Anhydride, Phthaic
Anhydride, benzene, 1,3-hutadiene, 2-butoxy ethanal, n-butyl dcohal,
vinyl acetate, carbon tetrachloride, stoddard solvent, styrene,
cydohexanone, cydohexanal, cyclohexane, aniline and its homologues,
acetone, acetadehyde, acrylonitrile, acrylamide, ethanolamine, 2-
ethoxyethyl acatate, ethylene glycol, ethylbenzene, 1,2-epoxyjpropane,
epichlorohydrin, isopropyl acohol, ethylene dichloride, carbon
disuifide, n-butyl acetate, ethyl acetate, xylene, tetrahydrofuran, toluene,
toluene-2,4-diisocyanate, toluene-2,6-diisocyandte, trichloromethane,
phenal, formadehyde, hexamethylene diisocyanate, n-hexane, heptane,
dimethyl sulfate

copper and its compounds;, leed and its inorganic compounds, nickd
and its compounds, manganese and its compounds, magnasum oxide,
zincand its compounds, antimony and its compounds, duminum and its
compounds, silver and its compounds, titanium dioxide, tin and its
compounds, iron anditscompounds,  chromium and its compounds

hydrogen peroxide, acetic anhydride, hydrogen fluoride, hydrogen
bromide, sodium hydroxide, potassum hydroxide, sodium cyanide,
Acrylic Adid, hydrogen chloride, Phosphoric Acid, nitric acid, acetic
acid, sulfuricacid

No. of chemicdsussd
Hazardous substances )
e No. of chemicds over 1,000
e : tonsyear (%)
Totd 168 90(53.6)
Organic compound 13 55(48.7)
Metd 23 13(565)
Acdd/ekdi 17 13(76.5)
Gas 15 9(60.0)

ethylene oxide, hydrogen cyanide, ammonia, chlorine, ozone, Sulfur
dioxide, carbon monoxide, phosgen, hydrogen auifide

k3 ©] COSHH(Control of Substances Hazardous to Health) A+
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Table 3. Use-amount of hazardous substances requiring management in 2004 nationwide work environment
status investigated by the ministry of labour

Hazardous subgtances requiring management
Range of use-amournt
(ton/year) Totd Organic compound Acid/akdi Gas Med

Totd 168 13 17 15 23

<10 3 3 - - -
10<<100 16 u 1 3 1
100 < < 1,000 3 25 2 2 4
1,000 < <5,000 2 18 2 1 1
>5,000 86 48 12 9 17
Nodata 8 & - - -

" Nitro methane, Methyl n-butyl ketone, Ethylene glycol dinitrate

2 Calcium cyanide

* Ozone, Fluor, Arsine

“Mercury and its compounds

% Nitroglycerin, 1,1-Dichloro-1-fluoroethane , Methyl n-amyl ketone, o-Methyl cyclohexanone, Methyl cyclohexanonol, 2-Bromo propane, Ethylene
dichloride, Propyl acetate

Table 4. Number of workers handling hazardous substances requiring management in 2004 nationwide work
environment status investigated by the ministry of labour

Hazardous subgtances requiring management
No. of workers i ) )
Totd Organic compound Add/adi Gas Med

Totd 168 13 17 15 23

<10 9 g 12 - -

10 <<100 18 16 - - 2
100 < < 1,000 17 n - 3 3
1,000 < <5,000 53 37 3 7 6
>5,000 63 3 13 5 12

No data 8 g - - -

' Ethyleneimine, Methyl n-butyl ketone, Isoamyl acetate, Ethylene glycol dinitrate, Methyl bromide, 1-Bromopropane, Methyl iodide, Allyl glycidil ether

2 Calcium cyanide

* Nitro glycerin, 1,1-Dichloro-1-fluorethane, Methyl n-amylketone, o-Methyl cyclohexanone, Methyl cyclohexanol, 2-Bromopropane, Ethylene
dichloride, Propyl acetate

3. #Eoi& 7ol EF0| chet =4 U =2|55H SEARE FEat] A7 FA S RS A Tale7
42| =A o2k

A7) 168% 2] Y el B FollA] 18] Fel] oot

D) # o el e SAAEE 83 A% e 54 BAA7) AAEA T v wFef &%t 54 2447

B A=A o] 77} 149%(88.7%) 3} 128%(75.7%)°] 55| o]

T fral=dS mE it 1A Al2008-295.9) M8ehE He o el 547l it S e 49

A w5 - 2A 2 Bk A RO et 7] 5ol uhet RoH, FSleol st T4 4 I ELLS 74780
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Table 5. Occupational diseases caused by hazardous substances requiring management in Korea

(1992~2005)
Group Chemicd names Occupdtiond dissases
Organiccompound  Nitroglycerin myocardid infarction
(23 2-Bromo propane reproductive dysfunction

nHexane peripherd neuropathy

Dimethyl acetamide (DMAC) toxic hepatitis

Dimethlyl formamide(DMF) toxic hepatitis, panic disorder, bronchid asthma

Methanol degenerative disease of retina

Methylene bisphenyl isocyanete(MDI) bronchid asthma

Benzene myelofibrogswith mydoid metgpladia, myd odysplastic syndrome,
acute/chronic myeoid leukaemia, multiple mydoma, maignant lymphoma,
s gplagtic anemia

Methyl bromide methyl bromide toxication

Syrene bronchid aghma

Cydohexanone acute organic solvent toxication

Aniline methaemoglobinaemia

Cabon diaulfide multi-Infarct and peripherd neuropathy

Acrylonitrile centrd nervedisorder, peripherd neuropathy

Dichloro methang(methylenechloride) brain tumor

Cod tar lung cancer

Toluene acute bronchid trouble, chronic organic solvent toxication, peripherd
neuropathy, arrhythmia, sderoma

Toluene-24- diisocyanate(TDI) bronchid asthma

Toluene-2,6-diisocyanae(TDI) bronchid asthma

Trichloroethylene gevens-Johnson syndrome

Frmddehyde agthma, bronchid ashma, BOOP

Phenal-derived organic solvent leukoplakia

Huorchloroethane bronchid aghma

Med Led amyotrophic laterd sclerass, chronic Rend failure, leed toxication
(1 Chromate lung cancer

Nicked nickd toxication, nummular eczema

Manganese manganese toxication(dystonia, parkingonism)

Beyllium berylliumtoxication

Mercury mercury toxication

Welding fume bronchid aghma

Zincfume metdl fever

Cadmium chronic obgtructive pulmonary diseess(COPD)

Cobdt inter- ditial lung diseese, bronchid aghma
perforation of the septum, maignant neoplasm of nasdl cavity, contact

Chromium dermdtitis, lung cancer, bronchid asthma, chronic rend failure
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Acid/akdi Hydrogen chloride dentd erosion
€)] Caudicsoda contact dermetitis
Phosphorustrioxychloride] 6th cranid nervepardysis
Gas Carbon monoxide oongedtive heart failure, dilated cardio myopethy, ischemic heart diseass(acute
6) Hydrogen sulfide myocardid infarction)
Chlorine hydrogen sulfide toxication
Ammonia chronic conjunctivitis

Combustion gas(nitrogne compounds)  bronchiectasis
Combustion gas(sulfur dioxides]) bronchid aghma
Polycydic aromtic hydrocarbon(PAH) bronchid athma

Others paint nasopharynged carcinoma, larynged cancer, lung cancer
an Diesd combustion product heedache, Diffuseinterdtitial lung diseases, amyotrophic laterd sderods
(PAH, ashedtos) lung cancer
Reectivedye bronchid ashma
Organic solvent cerebdlar syndrome, conjunctivitis, acute organic solvent toxication, organic

brain syndrome, depression, headache, multiple neuritis, leukoplakia, anosmia,
skininfecion, chronic rend falure

Exhaudt gas bronchid asthma, chronic obstructive pulmonary disesss(COPD)

Benzidin-derived dye bladder cancer

Adbestos Adbestod's, lung cancer, mesothdioma

Detergent(chloring, iodine) contact dermatitis

Weding fume bronchid asthma

Phenol derivaive leukoplekia

Epoxy resn light-sengtive kin infection

Gil mig poaranasd snudtis

Cashew dye asthma, bronchid ashma

Tetracydine(antibiatic) psoriasis

Polyvinyl chloride(PVC) pneumoconios's

Coke oven emisson(COE) lung cancer, acute mydoid leukemia, maignant lymphoma
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Table 6. Hazardous substances requiring management by TLV-based 5 hazard groups set by HSE

Hazardous substances requiring manegement(%6)

Grow Rengeaf TLVs Tota e ) i G Metd
compound
- sk A 163 113 17 15 23
Al < 0,005 ppm 6 4 1 1 :
B 0.0080 < <05 ppm; 16 1 6 1
<00l mg/m 24
C 050 < <5ppm; 60 36 13 4 7
001 <<0lmgm’
D 5 < <50ppm; 48 35 1 4 8
01<<10mg/m
B 50 < <500 30 2 1 - 7
11 <<10mg/m’

"4 4'-Methylene diphenylisocyanate, Toluene-2,4-diisocyanate, Toluene-2,6-diisocyanate, Hexamethylene diisocyanate, Sulfuric acid, Arsine

? Diethylether, 1,2-Dichloroethylene, 1,1-Dichloro-1-fluoroethane, Methyl alcohol, MEK, Methyl chloroform, sec-Butyl alcohol, Stoddard solvent,
Cyclohexane, Cyclohexene, Acetone, Ethyl benzene, Isoamyl alcohol, Isopropyl alcohol, Methyl acetate, n-Butyl acetate, Ethyl acetate, Propyl acetate,
Isobutyl acetate, Isopropyl acetate, Xylene, Heptane, Aluminum and its compounds, Iron and its compounds, Magnesium oxide, Tin and its compounds,
Titanium dioxide, Zinc and its compounds, Zirconium and its compounds, Calcium cyanide

Table 7. Hazardous substances requiring management classified on their health hazard by GHS
No. of GHS hed th hazards for hazardous substances requiring manegement(%o)

GHSheeith hezard Tota Oomgugan:;(cm) Addadi(l7)  Gay15) Metd(23)

Totd a 663 97 74 77

Acutetoxicity Ord 78(46.4) 62(54.9) 10(58.8) 3(20) 3(130)
Demd 40(237) 35(30.7) 4(235) 1(6.7) 0¢)

Inhalation 80(47.3) 52(45.6) 11(64.7) 15(100) 2(87)

Skin corrosionirritation 90(533) 64(56.1) 15(83.2) 6(40) 521.7)
Sariouseyedamageleyeirritation 107(63.3) 73(64.0) 17(100) 1(733) 6(26.2)
Respiratory sengtizetion 17(10.) 10(88) 2(11.8) 1(6.7) 4(174)
Skin sengttization 31(183) 24(21.1) 1(59 0¢) 6(26.1)
Germ cell mutagenicity 43(25.4) 33(289) 211.8) 3(200) 521.7)
Carcinogenicity 47(27.8) 35(30.7) 2(11.8) 2(133) 8(34.8)
Reproductivetoxicity T4(438) 58(50.9) 4(235) 5333 7(304)
Specific target organ toxicity(Sngle exposure) 149(88.7) 103(91.2) 16(%4.1) 15(100) 15(65.2)
Specific target organ toxicity(repested exposre) 128(75.7) 89(78.1) 11(64.7) 12(80.0) 16(69.6)

Aspiration hezard 31(185) 29(25.7) 2118 0-) o)
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Table 8. Number of GHS health hazards classified for hazardous substances requiring management

No. of GHS Hazardous substances requiring management(%o)
hedth hazards _ _ _
dessified Totd Organic compound Add/adi Gas Med
- 168(100) 113(100) 17(200) 15(100) 23(100)
12 1(06) 109 - - -
1 530) 544y - - -
10 - - - - -
9 17(10.1) 16(14.0) - 1(6.7y -
8 12(7.7) 11(9.6) - - 1434
7 26(154) 19(16.7) 5204y 1(6.7) 1(43)
6 21(124) 12(105) 4(235) 426.7) 143
5 28(16.6) 17(14.9) 4(235) 3(200) 4(174)
4 24(14.3) 15(132) 3(17.9) 3(20.0) 3(130)
3 10(6.0) 435) 1(59 1(6.7) 4174)
2 1483) §(7.0) - 2133y 4(174)
1 8(4.7) 4357 - - 41748
0 2(12) 1009y - - 1(4.3)10

* Number of GHS health hazards classified for hazardous substances

'Epichlorohydrin

?Cyclohexanone, Aniline and its homologues, Acrylonitrile, Ethylene imine, Hydrazine

*Ethylene oxide
"Vanadic pentoxide

*Formic acid , Hydrogen peroxide, Hydrogen sulfide, Acrylic acid, Hydrogen chloride

¢ Carbon monoxide, Phosphine

72-Etoxy ehtyl acetate, Methyl acetate, Ethyl acetate, Propyl acetate
¥Zinc and its compounds, Antimony and its compounds, Tin and its compounds, Tungsten and its compounds

‘Isobutyl acetate
"“Magnesium peroxide
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Table 9. Range of boiling points for hazardous substances requiring management

Hazardous substances requiring management(%)

Rangeof bailing

point(C) Totd Organic compound Add/akdi Gas Metd

Total 168(100) 113(100) 17(100) 15(100) 23(100)
<0 12(7.2) 435) 211.8) 6(40.0)

>0<<35 7427 4(35) - 3(200) -
>35 < <100 33(196) 31(27.2) 1(59) 1(6.7) -
>100 < <200 49292 42(368) 7412 - -
>200 28(16.7) 8(70) 4(235) - 16(696)
Noddta 39(232) 24(21.2) 3(176) 5333 7(304)

"Methyl chloride, Methyl amine, 1,3-Butadiene, Formaldehyde, Hydrogen chloride, Hydrogen bromide, Carbon monoxide, Fluor, Ozone, Chlorine,

Ammonia, Hydrogen sulfide

Ethyl amine, Acet-aldehyde, 1,2-Epoxy propane, Diethyl ether, Ethylene oxide, Nitrogen dioxide, Hydrogen cyanide

Table 10. Range of vapour pressures for hazardous substances requiring management

Range of vapour Hazardous subgtances requiring management(%6)
pressure . . .
(uHg & 2025 C) Totd Organic compound Add/adi Gas Med

Totd 148(100) 113(100) 17(100) 15(100) 2(100)
<10 22(149)1 18(15.8) 2(11.8) (100)
10<<100 43(29.1) 34(29.9) 90529 - -
>100 < <200 29(196) 21(237) 1(59 1(6.7) -
>200 22(149) 12(105) 2(11.8) 8(533) -
Nodda 31(185) 22(195) 3(17.6) 6(40.0) -

" Acrylamide, p-Nitrobenzene, p-Nitroaniline, Pentachlorophenol, Nitroglycerin, Toluene-2,4- diisocyanate(TDI), Toluene-2,6-diisocyanate, Ethylene
glycol dinitrate, Ethylene glycol, diethylene triamine, Phenol, Presol, Ethanol amine, Aniline and its homologues, Dimethyl sulfate, Cyclohexanol, 2—
Butoxy ethanol, 2,3-Epoxy-1-propanol, Sulfuric acid, Potassium cyanide, Vanadic pentoxide, Mercury and its compounds

Hga 20(25) C v|ukel {13l &4 ol ol =
shE 1853 A 5o A Y date R 2%, eAtshhg,
T8 3% T w5 259 Al EEol sl
t} 57149 ‘Mﬂ 10 mHg & 20(25) C ©]J, 100 mnHg &
2025) C v kel 548 43%(291%) 2] el &2 o] HFE 9l
o} s Rk 1485 2] At =4 SolA S71e] A
2719l el e 4 = 315 (185%)°] S St

52 7]

4. FI7MN0l el o2 A2 A1

7} 1 A%E 7122 seteAe) el A TE
£ AN 9 A% 7F5a ek U] el o] W] 7
Shh= SHA(UNEP 2006, EU, 2004), 31322 9] 1] 755
) ,\]_Q_al—g E‘i %7]—7?—0] Hxﬁ oqlﬂ EA—] 1:!1 %agﬂ.ﬁl—
2 B4 T5 1Y T GHS &gt 3l =42 A7 frall A &
FAY T TEHCE uddt FIHR AuEAS A
A3k}

=y &2l 4 ‘J A}
2006 A|3%} 3} %%‘%A} A}, A Ao st
Sha Aol A Aol e ﬁ}i =4 FoA =
o]/\Lo] §].61—‘:' A = 1_37]% ]

100, 71 A3z Teble 11} gt



180 ol - ZAF - 218 - A9} P

Table 11. TLV-set substances used over 100,000 ton/year recommended for hazardous substances

requiring management

Index Chemicd Names CASNo. Group Domeslicuse TLVs Recommended
amount(1,000ton)  ppm,(mg/m’)
1 Naphtha* 8030-306  Organic compound 30,360,664 400(1600) X
2 Aghdt* 8052-42-4  Organic compound 1,894,188 (05 X
3 Pentane 109-66-0 Organic compound 1578323 600(1800) O
4 gesoliner* 8006619  Organic compound 1,489,620 300(900) O
5 Vinyl chloride*** 75-01-4 Organic compound 1,102,033 1(255) Al X
6 Cumere 98-82-8 Organic compound 633,230 50(245) O
7 Methyl methacrylate 80-62-6 Organic compound 305424 50(205) O
8 Dicydopentadiene 77-7136 Organic compound 246,722 5(30) O
9 44-Methylenedianiline 101-77-9 Organic compound 212045 01(08) A2 O
10 Ethanol 64-17-5 Organic compound 187,972 1000(1900 O
n Glyceral 56-81-5 Organic compound 187,015 (20 O
12 cod tar pitch(volatile) *** 65996932  Organic compound 116,605 (02 A1 X
13 Cddumoxide 1305788 Add/ekdi 6,687,035 @ O
14 Cddumhydroxide 1305-62-0 Acidadi 875,357 ®) O
15 Sodium Metabisuifite 7681-57-4 Add/ekdi 390418 () O
16 Butane 106-97-8 Gas 2,011,788 800(1900) O
17 Kaolin 1332-58-7 Other 133,697 %) X
18 Sucrose 57-50-1 Other 101,225 (10 X

* . Mixed organic solvent
x% . Subject to special health examination

s . Enforcement decree of the occupational safety and health act article 30[Hazardous substances requiring permission]
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Table 12. TLVs for 12 recommended substances

Hazardous sogtances requiring management
Grow Rengedf TLVs Totd Ogmiccompoud ~ Adidiakd Gas
12 8 3 1
A <0005 ppm1
B 0.0050 < <05 pp; 1 1
<001 mg/m'

C 050 < <5ppm; 1 1

001 < <01 mg/m’
D 5 < <50ppm; 2 2

01 <<10mgm’
E 50 < <500; 8 4 3 1

11 <<10mg/m’

* 4 4'-Methylenedianiline
** Dicyclopentadiene
x+x Cumene, Methyl methacrylate

Table 13. GHS health hazard classification for recommended substances

GHS hedlth hazard dlgls%f(i;fed Chemical names(category)
hazards
Acutetoxicity Ord 5  Pentane(4), Dicyclopentadieng(4), Cumene(4), 4.4-Methylenediianiling(4), Sodium Metabisulfite(4)
Dermd 1 44-Mehylenedianiling(3), Sodium Metabisufite(4),
Inhaation 1 Dicydopentadieng2)
7 Cdcumoxide(1), Glycerol(1), Gasoling(2), Cacium hydroxide(2), Sodium Metebisulfite(2),
Skin corrogonirritation Dicydopentadieng(2), Methyl methacrylate(2),
7 Cdcumoxide(1), Cacium hydroxide(1), Glycerol(1), Gesoling(2A), Methyl methacrylate(2A),
Seriouseye damageleyeirritation Ethanol (2A), 44-Methylenedianiling(24),
Repiratory sengtization 2 SodiumMetabisuifite(1), Methyl methecrylate(2)
Skin sengtization 3 Sodium Metaisufite(1), Methyl methecrylate(1), 4.4-Methylenedianiling(1)
Germ cdl mutagenicity 2 Ethend(1B), 44-Methylenedianiling2),
Carcinogenicity 2 44-Mehylenedianiling(1B), Gasoling(2),
Reproductivetoxicity 3 Ethanal(1A), 44-Methylenedianiling(2) Methyl methecrylate(2),
Specifictarget organtoxicity(dngleexposure) 11 Cddumoxide(1), Cacium hydroxide(1), Gasoling(1), Cumeng(1), Dicyclopentadieng(1), 4.4-
Methylenediianiling(1), Butane(3), Pentang(3), Sodium Metabisuifite(3), Methyl methacrylate(3),
Ethenol(3)
Specifictarget organtoxicity(repeted exposre) ™ 9 Cdciumoxide(1), Gasoling(1), Cumeng(1), Sodium Metebisulfite(1), 4,4-Methylenedianiling(2),
Methyl methacrylate(1), Dicyd opentadieng(1), Ethanol (1), Cacium hydroxide(2),
Aspiration hezard 5  Pentang(1), Gasoling(1), Cumeng(1), Dicydopentadiene(1), Cacium oxide(1),
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Table 14. Physiochemical properties for recommended substances

Group
Index Chemicd Names CASNo. Bailing Vapor pressre Partition
point(C) coefficient

1 Pentane 109-66-0 Organic compound 36 426mmHga 20 C —

2 Gadline 8006-61-9  Organic compound — — 057

3 Cumene 93-82-8 Organiccompound 152 427mmHga 20 C 366

4 Methyl methecrylate 80-62-6 Organic compound — — 37

5 Dicydopentadiene 77-73-6 Organicoompound 170 180mmHga 20 C 31

6 44-Mehylenedianiline 101-77-9 Organicocompound 398 20mmHga 25 C 159

7 Ethanol 64-17-5 Organiccompound 785 593mmHga 25 C 031

8 Glyoerdl 56-81-5 Organiccompound 290 0.00018 mmHga 25 C -176

9 Cdciumoxide 1305788 Add/adi 2850 — —

10 Cddum hydroxide 1305-62-0 Add/ekdi — — —

n Sodium Metabisulfite 7681-57-4 Add/adi — — —

12 Butane 106-97-8 -05 1820mmHga 25 C 289
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