Common Laboratory Chemicals and Reagent in Secondary Schools -
Their Hazard Natures and Quantities Recommended in the
Standard Furniture and Equipment Lists for Science Subjects

Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Acetanilide (H) 101
Aceto Orcein (C) 554 10g
Agar 188 500 g 500 g
Albustix, bottle of 50 563 6 bot.
Aluminium, foil 189 250 g 250 g
Aluminium, powder (F) 189
Aluminium chloride, anhydrous (C) 103 100 g
Aluminium chloride, crystal 102 100 g
Aluminium nitrate 555
Aluminium oxide 159 500g = 500g
Aluminium sulphate 160 500 g
1-Aminobutane 280 250 mL
Aminoethanoic acid 041 100 g
2-Aminopropanoic acid 401
(L-Alanine)
Ammonia, anhydrous F T 402 11/91
Ammonia, solution, 0.880 (C) 006 25L 25L 25L
(35% w/w)
Ammonia, >35% solution C 006
Ammonia, 10-35% solution I 006
Ammonia, [J 6 M solution (C) 006
Ammonia, [l 3M & < 6 M solution () 006
Ammonium aluminium sulphate 191 500 g
Ammonium carbonate 161 500 g
Ammonium chloride (H) 162 2kg | 500¢g
Ammonium dichromate E I 403
Ammonium iron(Il) sulphate 192 500 g
Ammonium iron(Ill) sulphate 193 500 g
Ammonium molybdate(VI)-4- (H) 008 100 g
water
Ammonium nitrate (O) 009 250 g
Ammonium sulphate 163 500 g
Ammonium thiocyanate (H) 011
Ammonium vanadate(V) (T) 007 100 g
Amylase 501 10g
Amyl acetate (Pentyl ethanoate) F 272
Antimony(Ill) chloride C 165
Antimony(V) chloride C 194
Arsenic compounds T | 390
Arsine T | 514
Ascorbic acid tablets, bottle of 100 404 1 bottle

tablets



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Barium chloride (H) 014 500g | 250¢g
Barium hydroxide (H) 405
Barium nitrate (O) (H) 104 250 ¢
Barium peroxide O H 406
Barium sulphate 407
Benedict’ s solution 484 500mL 1L
Benzaldehyde F H 105 200 mL
Benzene F T 015 1/91
Benzene-1,2-diol (Catechol) (H) 106
Benzene-1,3-diol (Resorcinol) H 079
Benzene-1,4-diol (Quinol) (H) 408
Benzene-1,3,5-triol (H) 459 25¢g
(Phloroglucinol)
Benzenecarboxylic acid (Benzoic 016 250 ¢
acid)
Benzoyl chloride Cc 109 100 mL
Benzoyl peroxide E I 409
Benzyl alcohol H 110
Benzyl benzoate H 410
Benzyl chloride F 1 111
Beryllium T | 502
Beryllium compounds (except T 391
alumium beryllium silicates)
Bicarbonate indicator
Bile salt (sodium 100 g
tauroglycochlolate)
Bismuth(III) chloride () 166 100 g
Bismuth(III) nitrate (0) () 167
Biuret reagent (©) () 503
Bleaching powder (O) (C) 504 lkg
Borax 485
Boric acid, crystal 017
Boron trichloride T 486
Bromine, 1 mL ampoule Cc 019 5amp 10 amp
Bromine water (H) 019
2-Bromo-2-methylpropane (F) (H) 114 100 mL
Bromobenzene (F) () 018 100 mL
1-Bromobutane (F) () 112 100 mL
2-Bromobutane (F) 113 100 mL
Bromocresol green 195
Bromophenol blue 411
Bromothymol blue 196 10g
Buffer tablet, pH 7 505 50 tab
Butan-1-ol F H 115 1L
Butan-2-ol F H 116 500 mL



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)

Butanal (F) 506 250 mL
Butane F 412
Butanedioic acid (Succinic acid) 117 100 g
Butanoic acid (butyric acid) (C) 157 100 mL
Butanone F 413 | 1/95 500 mL
cis-Butenedioic acid (Maleic acid) I 414 100 g
n-Butyl ethanoate F 279 7/97
Butylamine (F) (I) 280
Calcium, turnings (F) 171 50¢g 100 g 250 ¢
Calcium carbide F 507
Calcium carbonate, marble chips 197 2kg 500 g 2kg
Calcium carbonate, precipitated 197 500 g 500 g
Calcium chloride, anhydrous () 198 1kg 500 g 1kg
Calcium chloride, crystal () 415
Calcium ethanedioate 416
Calcium ethanoate 199 250 g
Calcium hydroxide () 118 1kg 500g | 500¢g 500 g
Calcium hydroxide, solution (Lime 118

water)
Calcium hypochlorite, solution O C 417

with active chlorine >39%
Calcium nitrate (O) () 169 500 g 500 g
Calcium oxide (C) 170 500 g 1kg
Calcium phosphate monobasic 418

(Calcium tetrahydrogen

diphosphate(V))
Calcium sulphate 200 500 g
Calcium sulphate- 2-water 200
Canada balsam, dried 508 25¢g
Carbon disulphide F T 020 1/9
Casein, powder 487 100g | 100g
Castor oil 419 250 mL
Cerium(IIl) nitrate 509
Cerium(IV) sulphate () 187
Charcoal, animal 201 lkg
Charcoal, block of 70 mm 201 24 pcs 10 pcs
Charcoal, wood powder 201 500 g 500 g
2-Chloro-2-methylpropane 420 500 mL
Chlorobenzene F H 119 11/98 100 mL
1-Chlorobutane (F) 421 100 mL
2-Chlorobutane (F) (H) 510
Chloroethanoic acid T 351 11/97 100 g
Chromium 488
Chromium(III) chloride (H) 023 100 g
Chromium(VI) oxide O C 203



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)

Chlorine T 489
Chlorine water (C) 556
Citric acid 172 25g 100g | 100g 500 g
Clinistix, bottle of 50 (T) 6 bot.
Cobealt(II) chloride (H) 422 250 g
Cobalt(Il) nitrate (H) 204 250 g
Copper, foil 205 500 g 500 g
Copper, plate 205 500 g
Copper, powder 205 100 g
Copper, turnings 205 lkg
Copper, wire, 22 s.w.g. 205 250 ¢g
Copper(Il) carbonate (H) 207 500 g
Copper(Il) chloride, solid (T) 208 250 ¢
Copper(Il) chloride, [11.4M (T) 208

solution
Copper(Il) chloride, [1 0.15M & (H) 208

<1.4 M solution
Copper(II) chromate(VI) (T) 557
Copper(Il) nitrate-3-water (H) 511 250 g 250 ¢
Copper(l) oxide (H) 206
Copper(Il) oxide (H) 209 250 g 250 ¢g
Copper pyrites
Copper(Il) sulphate-5-water (H) 210 2kg 500g | 500¢g 2kg
Copper(Il) sulphate, [1 1 M (H) 210

solution
Copper(Il) sulphide (H) 512
Cotton wool, absorbent 2 reels
Cresol, all isomers T 559
Cresol red 423 5g 5g
Crude oil (F) (T) 120 500 mL 500 mL
Cumene (Isopropyl benzene) F I 424
Cyclohexane F 121 250 mL
Cyclohexanol H 024 3/98 250 mL
Cyclohexanone F H 025 3/97 500 mL
Cyclohexene (F) () 122 500 mL
Decanedioyl dichloride (C) 529
Decanedioyl dichloride, hexane (F) 529/

solution 532
Dettol 530 1L
Diastase 513
1,2-Dichlorobenzene H 425
1,4-Dichlorobenzene H 426
1,2-Dichloroethane F H 427
Dichloromethane H 026
2,4-Dichlorophenolindophenol 5g

(DCPIP)



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Diethylamine F 1 123 250 mL
Dimethylamine F I 291
Dimethylbenzene (H) 100
Dinitrobenzene, all isomers T 560
2,4-Dinitrophenylhydrazine (E) (T) 124 25¢g
Dinitrotoluene, all isomers T 490
Diphenylamine (T) 032 100 g
Disulphur dichloride (C) 428 250 mL
Eosin, alcoholic solution (F) 564
Eosin, 16% aqueous solution 430
Eosin B 429 25g
Eosin Y, yellowish 430 25¢g
Eriochrome black T 431
Ester wax, for section cutting
Ethanal (acetaldehyde) F I 158 11/96 500 mL
Ethanal, >30% solution T 158
Ethanal, 5-30% solution I 158
Ethanamide (H) 393 100 g
Ethane-1,2-diamine F C 036 500 mL
Ethanedioic acid (Oxalic acid) H 491 3/96 500 g
Ethanedioic acid, salts of H 142
Ethane-1,2-diol (Ethylene glycol) H 305 3/99
Ethanoic acid, glacial F C 002  3/92 500mL 500mL | 500 mL 1L
Ethanoic acid C | 002
Ethanol, absolute F 034 500 mL | 500 mL
Ethanol, 95% F 034 2L 1L 1L 25L
Ethanol, denatured F 515
Ethanoyl chloride F C 531
Ethoxyethane F 027 | 7/96 250 mL
Ethyl benzoate 125 100 mL
Ethyl ethanoate F 035 500 mL 25L
Ethyl propanoate F 432
Ethylamine, 70% w/w aqueous (F) () 126 250 mL
solution
Ethylbenzene F I 306
Ethylenediaminetetraethanoic acid 127 500 g
disodium salt
Ethyne F 433
Fehling solution No. 1 (H) 492
Fehling solution No. 2 (C) 493
Fluorine T | 494
Fluorescein 434
D(-)-Fructose 211 25g
Gelatin 435
D(+)-Glucose 516 250g | 500g  100g 100 g



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Heptane (F) 341
Hexane (F) (H) 042 7/98 500 mL
Hexane, mixture of isomers with F H 49
>5% n-hexane
Hexane, mixture of isomers with F 532
<5% n-hexane
Hexane-1,6-diamine (©) (H) 128 25¢g
Hexanedioic acid (Adipic acid) (I) 436
Hexanedioyl dichloride (Adipoyl (C) 437 25 mL
chloride)
Hexan-1-ol (H) 438
Hydrazine F T 497
Hydrazine, 5-64% solution C 496
Hydrochloric acid, conc. (36% (C) 043 5L 25L 25L
w/w) ~11 M
Hydrochloric acid, >25% C 043
Hydrochloric acid, 10-25% I 043
Hydrochloric acid, Ll 6.5 M (C) 043
Hydrochloric acid, 1) 2M & < 6.5 () 043
M
Hydrofluoric acid T C 044
Hydrogen F 439
Hydrogen chloride, anhydrous C 440
Hydrogen cyanide F T 565
Hydrogen cyanide, salts of, except T 084
complex cyanides eg
ferrocyanides, ferricyanides,
mercuric oxycyanide
Hydrogen fluoride, anhydrous T C 517 3/9
Hydrogen peroxide, 20-60% C 045 | 5/97
solution
Hydrogen peroxide, 20 volumes (I) 045 250 mL 500 mL | 250 mL 500 mL
(6% w/w)
Hydrogen sulphide F T 441 1/00
DL-Hydroxypropanoic acid (DL- | (C) 518
Lactic acid)
Indigo carmine 442
Invertase 50 mL
Iodine H 129 9/98 250g 100g @ 100g 250 ¢g
Iodine, [l 1 M solution (H) 498
1-Iodobutane (F) (H) 443 50 mL
Iron, coarse filings 212 lkg
Iron, fine clean filings 212 500 g 1kg
Iron, wire 30 s.w.g. 499 1 reel 1 reel
Iron(Il) chloride-4-water (H) 500
Iron(Il) sulphate (H) 213 100g = 250g
Iron(II) sulphide (H) 519 250 ¢g



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS

MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)

Iron(II) sulphide, granulated (H) 519 250 ¢g

Iron(III) chloride, anhydrous () 038

Iron(III) chloride-6-water () 376 500g | 250¢g

Iron(IIl) nitrate (0O) () 214 250 g

Iron(III) oxide, powder 215 500 g

Iron(IlI) sulphate (I) 444 500 g

Iron pyrites 558

Isopropyl ethanoate F 445  3/00

Isopropyl methanoate F 377

Lacmoid, dry 533 5g

Lead, foil (T) 216 500g @ 500g

Lead, shot, 3mm 378 lkg

Lead compounds in general H 534

Lead(II) bromide (T) 520 250 g

Lead(II) carbonate (T)y 217

Lead(II) chloride (T) 218 100 g

Lead(II) ethanoate (T) 051 500 g

Lead(II) iodide (T) 521

Lead(II) nitrate (O) (T) 052 1kg

Lead(Il) oxide (T)y 219 250 g 250 g

Lead(ILIV) oxide (Red lead oxide) (T) 536 100 g

Lead(IV) oxide (T)y 173 100 g

Lead(Il) sulphate (T) 446

Lead(II) sulphide (T) 522

Leishman's stain, for blood smears | (F) 537 10g

(in methanol solution)

Lithium, in liquid paraffin (F) (C) 221 10g

Lithium chloride (H) 220 50g

Litmus, granulated 379 50¢g

Luminol 538

Lycopodium powder 539

Lysol (T) 566

Magnesium, powder F 447

Magnesium, ribbon (F) 223 2 reels 4 reels

Magnesium carbonate 380 500 g

Magnesium oxide 448 500 g

Magnesium sulphate, anhydrous 311 500 g

Magnesium sulphate-7-water 224 500 g

Manganese 381

Manganese(II) chloride 225 250 ¢g

Manganese(IV) oxide H 226 500 g 250 g

Manganese(ll) sulphate-4-water 540 500 g

Mercury, redistilled (T) 348 1/93

Mercury compounds in general T | 054



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists

Nature* <csu | Green = Chem = Chem Bio Bio IS
VSPSNe- | Cross' | (S4-5) (AL) (S4-5) (AL)

Mercury(I) chloride (Calomel) H 130
(T)
Mercury(II) chloride (T) 054 100 g
Mercury(I) nitrate (T) 175
Mercury(Il) nitrate (T) 174
Mercury(II) oxide (T) 176
Metaphosphoric acid 382
Methanal (Ty 131 3/91 250mL 1L 500 mL
Methane F 449
Methanoic acid (formic acid) (C) 039 250 mL
Methanoic acid, >25% C 039
Methanol F T 057 5/92 500 mL
Methoxyethane F 542
Methoxymethane F 541
Methyl cellulose (Polycell), 2-3%
solution
Methyl ethanoate F 353
Methyl 2-methylpropenoate F I 543 250 mL
Methyl orange 227 25g 50g
Methyl orange, alcoholic solution (F) 227/
034
Methyl red 228 10g
Methyl red, alcoholic solution (F) 228
Methyl salicylate (Oil of (H) 134
Wintergreen)
Methylated spirit (F) (T)
Methylene blue, alkaline (F) (H) 383 100 mL
Methylene blue, alkaline (Loeffler), (H) 383 10g
nuclear stain
Methylamine F I 450
Methylbenzene (Toluene) F H 0% 7/93 1L 500 mL
2-Methylbutane (iso-Pentane) (F) 133
2-Methylpropan-1-ol (H) 451 500 mL
2-Methylpropan-2-ol F H 132 500 mL
Millon’ s reagent (T) 544
Naphthalen-2-ol (Naphth-2-ol) (H) 452 100 g
Nickel, plate 229 500g @ 500g
Nickel-chromium wire, 20 s.w.g., 2 reels
reelof 125 g
Nickel-chromium wire, 32 s.w.g., 2 reels
reelof 125 g
Nickel(II) chloride (H) 060 250g | 250¢g
Nickel(II) sulphate (H) 231 250 g
Ninhydrin (H) 453
Ninhydrin, aerosol (H) 453
Nitric acid, conc. O C 061  5/9 25L 25L 1L 25L



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Nitric acid, >70% (~16M) O C 061
Nitric acid, 20-70% C 061
Nitric acid, [1 0.5 M Q) 061
Nitric acid, 11 0.1 & <0.5M (I) 061
Nitrobenzene T 135
Nutrient agar 545
Octadecan-1-ol 454
Octadecanoic acid (stearic acid) 136 250 g
Octane, all isomers F 455
Paraffin oil (Kerosene) (F) 177 500 mL 1L
Paraffin wax 456 1kg
Pentan-1-ol (Amyl alcohol) F 457 500 mL
Pentan-3-one F 523
n-Pentane (F) 332
Perchloric acid, >50% O C 062
Perchloric acid, 10-50% C 062
Pepsin 458 25g
Peptone, bacteriological 546 50¢g
Petroleum distillates & coal tar, F 346
with flash point < 66°C
Petroleum ether, 60-80°C (F) (H) 346
Petroleum ether, 100-120°C (F) 346 500 mL
Phenol (C) (T) 063 250 g
Phenol red, dry 232 5g
Phenolphthalein, dry 233 25¢g 50¢g
Phenolphthalein, 60% alcoholic (F) 233/
solution 034
Phenyl ammonium chloride (T)
Phenylamine (Aniline) T 012 500 mL
Phenylamine, salts T @ 547
Phenylethene (Styrene) F I 336 5/95 250mL
Phenylhydrazine (T) 138
Phenylsalicylate (Salol) 549
Phosphoric(V) acid (C) 065 500 mL
(Orthophosphoric acid)
Phosphoric(V) acid, >25% C 065
Phosphoric(V) acid, 10-25% I 065
Phosphorus(IIl) chloride C 384  9/97 100 mL
Phosphorus(V) chloride Cc 139 | 1/97 50¢g
Phosphorus(V) oxide C 140 100 g
Phosphorus, yellow F T 548
Phosphorus, red F 460
Phthalic anhydride () 461



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists

Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Polymer kit. Comprising 8 1 kit
containers of polythene,
polystyrene, perspex, PVC,
polypropene, nylon, bakelite and
urea methanal. Each kind of
plastic being contained in plastic
vial, 80 g.
Potassium, in liquid paraffin (F) (C) 524 25¢g
Potassium aluminium sulphate 234 lkg
Potassium bromate (O) (T) 178 250 g
Potassium bromide 068 250g | 250g
Potassium carbonate () 235 500 g
Potassium chlorate O H 179 1/98
Potassium chloride 236 250g | 250¢g
Potassium chromate(VI) I 070 100g = 250g 500 g
Potassium cyanide T 069 3/93
Potassium dichromate(VI) I 180 9/96 500g 500g
Potassium dihydrogen phosphate 237 250 ¢g
di-Potassium hydrogen phosphate 033 250 g
Potassium ethanedioate (H) 142
Potassium fluoride T | 385
Potassium hexacyanoferrate(II) (T) 182 250g | 100 g
Potassium hexacyanoferrate(III) (T) 181 250g 100 g
Potassium hydrogencarbonate 238 250g | 250¢g
Potassium hydrogensulphate (©) 239
Potassium hydroxide, pellets Cc 071 500g | 500¢g
Potassium hydroxide, >5% solution Cc 071
Potassium hydroxide, 1-5% I 071
solution
Potassium hydroxide, L 0.5 M (©) 071
solution
Potassium hydroxide, 2 0.05 M & (n 071
< 0.5 M solution
Potassium iodate(V) (O) 072 250 ¢g
Potassium iodide 073 250 g lkg 250g 500 g
Potassium manganate(VII) O H 074 1/99 500g 250¢g 500 g
(Potassium permanganate)
Potassium nitrate (O) 184 500g @ 250g lkg
Potassium nitrite O T 392 9/99
Potassium perchlorate O H 141
Potassium persulphate (O) H) 143
Potassium sodium (+)-tartrate 075 250 g
Potassium sulphate 240 500 g
Potassium thiocyanate (H) 076 250 g
Propan-1,2,3-triol (Glycerol, 309 500 mL | 250 mL 250 mL
Glycerine)
Propan-1-ol F 077 500 mL

10



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Propan-2-ol F 078 = 9/92 500 mL
Propanal (F) () 144 250 mL
Propanedioic acid (malonic acid) (H) 145
Propanoic acid (C) 462
Propanone F 003 | 7/91 25L 500mL 1L
Pumice stone 242 200 g 200 g
Pyridine F H 463
Pyrogallol (Benzene-1,2,3-triol), (H) 464 50¢g
resublimed
Pyrogallol (Benzene-1,2,3-triol), (C) 561
alkaline solution
Rocksil 250 g 500 g
Safranine, water and alcohol 465 25g
soluble
Safranine, 1% alcoholic solution (F) 465/
034
Salicylic acid (H) 146 100 g
Schiff’ s reagent () 386
Schultze’ s solution Q) 100 mL
Silica 550
Silica gel 466
Silicon 525 100 g
Silicon(IV) oxide 466 500 g
Silicon tetrachloride () 147 100 g
Silver nitrate C 081 5/99 50¢g 100 g
Silver nitrate, 2 0.5M solution (C) 081
Silver nitrate, 2 0.2M <0.5M () 081
solution
Silver oxide (O) () 244 25¢g
Soda lime (C) 148 500 g 250 g 500 g
Sodium, in liquid paraffin (F) (C) 149 25¢g
Sodium benzoate 467 500 g
Sodium bromide 468 250 g
Sodium carbonate, anhydrous (I) 245 1kg 1kg lkg
Sodium chlorate O H 469
Sodium chloride, fine 246 2kg 250 g 2kg
Sodium citrate 247 100 g 100 g
Sodium cyanide T 084 3/93
Sodium dichromate I 365
Sodium ethanedioate (H) 150 250 g
Sodium ethanoate, anhydrous 470 500 g 500 g
Sodium fluoride (T) 151
Sodium hydrogencarbonate 249 1kg 500g | 500¢g 500 g
diSodium hydrogenphosphate 471
Sodium hydrogensulphate (C) 250
Sodium hydrogensulphite H 472 500 g

11



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists
Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Sodium hydroxide, pellets C 085 1kg  15kg 500¢g 1kg
Sodium hydroxide, >5% solution C 085
Sodium hydroxide, 1-5% solution I 085
Sodium hydroxide, * 0.5 M solution (C) 085
Sodium hydroxide, * 0.05 M & () 085
< 0.5 M solution
Sodium hypochlorite, solution with C 371 9/9%
>10% active chlorine
Sodium hypochlorite, solution with I 551
5-10% active chlorine
Sodium iodide 473 250 g
Sodium nitrate (O) (1 185 250 g
Sodium nitrite O T 152 250 g
Sodium nitroprusside (T) 252
Sodium oxalate 150
Sodium perchlorate O H 387
Sodium peroxide O C 474 100 g
Sodium persulphate (O) (I) 475
Sodium silicate () 254
Sodium sulphate 087 500 g
Sodium sulphate, anhydrous 087 500 g
Sodium sulphide C 153
Sodium sulphite 476 250g @ 250¢g
Sodium thiosulphate 186 500 g lkg 500 g
Solder 500 g
Sorbic acid 250 g
Starch 256 250g | 250g  500g | 100g @ 500g
Strontium chloride 257 100 g
Strontium nitrate (O) (H) 258 100 g
Succinic anhydride I 477
Sucrose 478 250 ¢g 500 g
Sudan III, dry 479 20g
Sudan I1I, alcoholic solution (H) (F) 479/
034
Sulphur, crushed (F) 154 1kg lkg
Sulphuric acid, conc. (97% w/w) C 09 11/94 5L 25L 25L
(~18 M)
Sulphuric acid, >15% Cc 09
Sulphuric acid, 5-15% I 090
Sulphuric acid, J 0.5 & <1.5 M (©) 090
solution
Sulphuric acid, [ 1.5 M solution () 090
Test paper, blue litmus 379 3packs 1pk 10 bks
Test paper, cobalt chloride 422 1pk | 10Dbks 10 bks
Test paper, lead ethanoate 535 1 pk
Test paper, neutral litmus 379 3pks | 4pks

12



Chemicals/Reagents Hazard MSDS Quantity in Standard F/E Lists

Nature* ciyu Green Chem Chem Bio Bio IS
MSPSNe- | Cross” | (S4-5) (AL) (S4-5) (AL)
Test paper, pH, range 1-14 262 12 pks = 4pks | 10bks 4 rolls
Test paper, red litmus 379 3 pks 1 pk 10 bks
Test paper, starch iodide 073 1 pk
Tetrachloroethene H 480
Tetrachloromethane T 021  5/91
Thionyl chloride C 337
Thiourea (Thiocarbamide) (H) 094
Thymol blue, dry 481 5g 5g
Thymol blue, alcoholic solution (F) 562
Tin, foil 526 100g 250g 250 g
Tin(II) chloride (H) 095 100 g
Tin(IV) chloride C | 260 100 g
1,1,1-Trichloroethane H 155 7/92
Trichloromethane H 022 250 mL
Triethylamine F I 482
Trimethylamine F I 483 250 mL
Trypsin 527
Tumeric paper
Turpentine F H 156 11/95
Universal indicator, alcoholic (F) 262 100 mL 100 mL 250 mL
solution
Urea 099 250g | 500¢g 500 g
Urease 528 25g
Vanadium(V) oxide H 388 5/98
Vaseline 552 100 g 500 g 100 g
Volasil 244 F 500 mL 500 mL
Xylene (dimethylbenzene) F H 100 500 mL
Xylene, all isomers F H 100 11/99
Yeast, dry 553
Zinc, foil 265 250 g 250 g
Zinc, granulated 266 lkg 500 g
Zinc, plate 265 500 g
Zinc, powder (dust) F 265 500 g
Zinc carbonate 263 250 g
Zinc chloride C 264 250 g
Zinc nitrate (O) (H) 267 100 g
Zinc oxide 389
Zinc sulphate () 190 250g | 500¢g
* Key to the codes representing hazard natures:
E = Explosive F = Flammable O = Oxidising
T = Toxic H = Harmful C = Corrosive I = Irritant

Classification is made with reference to the “Factories and Industrial Undertakings (Dangerous
Substances) Regulations (Cap. 59 Section 7)” (The requlations apply to industrial undertakings and
processes).

Codes in brackets represent recommendations from UK and European regulations.
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+ Green Cross is a bimonthly magazine published by the Occupational Safety and Health
Council (OSHCQ). Usually one Material Safety Data Sheet (MSDS) in Chinese is provided on every issue
and MSDSs for about 60 chemicals have been released so far. The magazine is available in the OSHC
Library located at 19/F, China United Centre, 28 Marble Road, North Point, Hong Kong (Tel. 2739
9779) or through free subscription.

Science Section

Education Department
December 2000
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M.S.D.S. 0002

Material Safety Data Sheet

City University of Hong Kong

MSDS ACETIC ACID GLACIAL 0002

PRODUCT INFORMATION

Chemical Name: Acetic Acid Glacial

Chinese Name:

Synonyms: Ethanoic Acid,Ethylic Acid, Methane Carboxylic Acid, Vinegar Acid
Chemical Family: Organic Acid

Molecular Formula: CH;COOH

CAS. : 64-19-7

Product Use: -

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State: Liquid

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Appearance And Odour: Colourless with sharp vinegar odour
Boiling Point: 118 deg. C

Vapour Density (Air=1): 2.1

Specific Gravity: 1.05

pH: Not Applicable

Solubility In Water: Complete

FIRE AND EXPLOSION DATA

Condition Of Flammability; Flammable
Flash Point: 43 deg. C
Flammable Limits: Lower 4% Upper 20%
Special Fire Fighting Procedures
Fire-fighter should wear a self-contained breathing apparatus and protective clothing to prevent contact
with skin and eyes. Use water spray to cool nearby containers and structures exposed to fire.

REACTIVITY DATA

Stability: Stable

Incompatibility:

Alkalis, oxidizing or reducing materials, cyanides, sulfides, combustible materials, chromic acid, nitric
acid, hydrogen peroxide, active metals, amines, oxides and carbonates.

Hazardous Decomposition Products: May liberate carbon monoxide and carbon dioxide.

HEALTH HAZARD DATA

ROUTE OF ENTRY:

Eye:
Vapours, liquid, and mists are extremely corrosive to the eyes. Brief contact of the vapourswill be
severely irritating. Brief contact of the liquid or mists will severely damage the eyes and prolonged
contact may cause permanent eye injury which may be followed by blindness.

Skin:
Vapours, mists, and liquid are extremely corrosive to the skin. Vapours will severely irritate the skin and
liquid and mists will severely burn the skin. Prolonged liquid contact will burn or destroy surrounding
tissues and death may accompany burns which extend over large portions of the body.

The above information is believed to be accurate to the best of our know edge.
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Ingestion : Vapours, mists, and liquid are extremely corrosive to the mouth and throat.

Swallowing :
The liquid burns the tissues, causes severe abdominal pain,nausea, vomiting, and collapse. Swallowing
large quantity can cause death.

Inhalation :

Vapours and mists are extremely corrosive to nose, throat, and mucous membranes. Bronchitis,
pulmonary oedema, and chemical pneumonitis may occur. Irritation, coughing, chest pain, and difficulty
in breathing may occur with brief exposure while prolonged exposure may result in more severe
irritation and tissue damage. Breathing high concentration may result in death.

Toxicological Properties:

Acgih Threshold Limit Vaue (TLV): 10 ppm

Osha Permissive Exposure Limit (PEL): 10 ppm
Ora: Rat LDs, = 3310 mg/kg

Dermal: Rabbit LDs, = 1060 mg/kg

Inhaation: (Irritant); Mouse LCsy = 5620 ppm/ 1 Hr.

FIRST AID MEASURES

Eye: Immediately flush eyes with plenty of water for at least 15 minutes. Call aphysician.

Skin:
Immediately flush skin with plenty of water. Remove contaminated clothing and shoes; wash before
reuse. Get immediate medical attention.

Ingestion : Give large amount of water if person isconscious. Call aphysician.
Inhalation :

If overexposed, remove to fresh air. If not breathing give artificial respiration. If breathing is difficult,
give oxygen and call aphysician.

PREVENTATIVE MEASURES

Ventilation:
Ventilation capable of maintaining emissions at the point of use below the pel. Local exhaust
recommended
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Respiratory Protection:
Wear a niosh-approved respirator appropriate for the vapour or mist concentration at the point of use.
Appropriate respirators may be afull facepiece air-purifying cartridge respirator equipped for organic
vapours/acid gas, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air
respirator.

Eye protection: Safety glasses with side shields are recommended.
Skin Protection: Impervious gloves should be worn, wash thoroughly after handling.

Storage Requirements:
Storein acool, dry, well ventilated area away from incompatible materials. Keep container tightly
closed. Storein accordance with federal, provincial and municipal regulation. Do not store or consume
food, drinks, or tobacco in area where they may become contaminated with this material. Do not store
below 12 deg. C (55 deg. F).

ENVIRONMENTAL PROTECTION DATA

Spills:
Review fire and explosion hazard and safety precaution before proceeding with the clean up, use
appropriate persona protective equipment during clean up. For small spills or drips, mop or wipe up
and dispose of in DOT-approved waste containers. For large spills, contain by diking with soil or other
non-combustible absorbent material and carefully neutralize with sodaash or lime. |f sodaash is used,
provide adequate ventilation to dissipate carbon dioxide gas.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS ACETONE 0003

PRODUCT INFORMATION

Chemica Name: Acetone

Chinese Name:

Synonyms. Dimethylketone,2-Propanone,Pyroacetic Ether
Chemica Family : Ketone

Molecular Formular: CH;COCH;

CasNo. 67641

RISK SYMBOL

PHYSICAL DATA

Physical State: Liquid
Appearance And Odour: Clear, colourless liquid
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Boiling Point : 134 deg. F
Specific Gravity: 0.791 (H,O=1)
pH Of Undiluted Product: N.A.
Vapour Pressure; 157@20 mmHg
Viscosity: N.D.

Percent Voc: 100

Vapour Dengity: 2.0

Solubility In Water: Sol.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Flash Point (Method): -4 deg. F

Flammable Limits (%) Lower: 2.6. Upper: 12.8

Ignition Temp.: N.D.

Recommended Fire Extinguishing Agents And Special Procedures:

According to nfpaguide, use dry chemical, foam, or carbon dioxide. water may be ineffective on
flames, but should be used to cool fire-exposed containers. If aleak or spill has not ignited, use water
spray to disperse the vapours and to provide protection for personnel attempting to stop the leak.

Unusua Or Explosive Hazards:
Danger extremely flammable materials may release vapours that travel a considerable distanceto a
source ignition and flash back. Containers may explode in afire. Do not expose to heat, sparks, flame,
static, or other sources of ignition. When handling, use non-sparking tool, ground and bond all
containers. Explosive air-vapour mixtures may form.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerizations: Will not occur

Incompatibility: Acid, strong oxidizers

Products Evolved When Subjected To Heat Or Combustion:

Toxic levels of carbon monoxide, carbon dioxide, irritating aldehydes and ketones.

HEALTH HAZARD DATA

Effects Of Overexposure:
Acute:
Eyes:
May cause irritation, experienced as discomfort, and seen as excess redness and swelling of the eye.
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Skin:
No adverse effects expected from absorption of material through the skin. Brief contact may cause
dight irritation. Prolonged contact, as with clothing wetted with material, may cause more severe
irritation and discomfort, seen aslocal redness and swelling.

Inhaation:
Vapours or mist may cause irritation of the nose and throat, headache, nausea, vomiting, dizziness,
drowsiness, euphoria, loss of coordination, and disorientation. In poorly ventilated areas or confined
spaces, unconsciousness and asphyxiation may result.

Ingestion:
If more than several mouthfuls are swallowed, abdominal discomfort, nausea, and diarrhea may occur.
Aspiration may occur during swallowing or vomiting resulting in lung damage.

Senditization properties: unknown.

Chronic: Repeated skin contact may cause a persistent irritation or dermatitis.

Medical Conditions Aggravated By Exposure:
Because of itsirritating properties, repeated skin contact may aggravate an existing dermatitis (skin
condition).

Other Remarks; None

Toxicological Information(Animal Toxicity Data)
Median Lethal Dose (LD LCsp) (Species)
Oral: 8.5-10.7 g/kg (Rat); Practically non-toxic
Inhalation: N.D.
Dermal: 20 g/kg (Rabbit); Practically non-toxic
Irritation Index, Estimation Of Irritation (Species)
Skin: Believed To Be 0.5-3.0/8.0 (Rabbit); Slightly irritating
Eyes: Believed To Be 25-50/110 (Rabbit); Moderately irritating
Sengitization: N.D.
Other: None

Ventilation: Adequate to meet occupational exposure limits. (see below)
Exposure Limit For Total Product:

750 ppm (1,780 mg/nt) TWA (ACGIH)

750 ppm TWA (OSHA)

1000 ppm STEL (OSHA/ACGIH)
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FIRST AID MEASURES

Eyes:
Immediately flush eyes with plenty of water for at least 15 minutes. Hold eyelids apart while flushing to
rinse entire surface of eye and lids with water. Get medical attention.

Skin:
Wash skin with plenty of soap and water for several minutes. Get medical attention if skin irritation
develops or persists.

Ingestion:
If swallowed, get immediate medical attention. Only induce vomiting as directed by a doctor. Never
give anything by mouth to an unconscious or convulsing person.

Inhalation:
Removeto fresh air. If not breathing, give artificial respiration. If breathing is difficult, qualified
personnel may administer oxygen. Get immediate medical attention.

Other Instructions:
Note to physician: aspiration of this product during induced emesis can result in lung injury. If
evacuation of stomach contentsis considered necessary, use method least likely to cause aspiration, such
as gastric lavage after endotracheal intubation.

PREVENTATIVE MEASURES

Protective Equipment (Type)
Eye/Face Protection:
Avoid eye contact. Chemical type goggles should be worn. Do not wear contact lenses.

Skin Protection:
Workers should wash exposed skin several times daily with soap and water. soiled work clothing should
be laundered or dry-cleaned at least once a week.

Respiratory Protection:
Airborne concentrations should be kept to lowest levels possible. If vapour, mist or dust is generated,
use respirator approved by MSHA or NIOSH as appropriate. Supplied air respiratory protection should
be used for cleaning large spills or upon entry into tanks, vessels, or other confined spaces. See below
for applicable permissible concentrations.

The above information is believed to be accurate to the best of our know edge.
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Precautions To Be Taken In Handling And Storage:
Use spark-proof tools. Keep away from heat, sparks, flame and other sources of ignition. Material may

be at elevated temperatures and/or pressures. Exercise due care when opening bleeders and sampling
ports.

ENVIRONMENTAL PROTECTION DATA

Procedures In Case Of Accidental Release, Breakage Or Leakage:
Eliminate al ignition sources including internal combustion engines and power tools. Ventilate area.
Keep people away. Stay upwind and warn of possible downwind explosion hazard. Avoid breathing
vapour. Wear self-contained breathing apparatus. Avoid contact with skin, eyes or clothing. Use
self-contained breathing apparatus or supplied air mask for large spills or confined areas. Contain spill
if possible. Remove with inert absorbent. Prevent entry into sewers and waterways.
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Material Safety Data Sheet

City University of Hong Kong

MSDS AMMONIA SOLUTION 0006

PRODUCT INFORMATION

Chemical Name: Ammonia Solution

Chinese Name:

Synonyms. Aqua Ammonia, Ammonium Hydroxide
Chemical Family: Alkali

Formula: NH,OH

CASNo.: 1336-21-6

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State: Liquid
Boiling Point : 82-105 deg. F Vapour Pressure, mmHg/20 deg. C: 560
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Melting Point : -97 deg. F Vapour Density (Air=1): 0.60
Specific Gravity (Water=1): 0.90-0.913 Water Solubility, %: 100
Appearance And Odour: Clear, water-white liquid, strong pungent ammonia odour
Evaporation Rate (Butyl Acetate=1): >1

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Flash Point : None

Flammable Limits Lower: 16 Upper: 25

Extinguishing Media: Use water spray, dry chemical or CO..

Special Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:

Flammable ammonia gas will be liberated at all temperatures which can be explosive under some
conditions. The addition of this product to concentrated mineral acids will cause instant boiling and a
possible explosion.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibilities:

Acids, oxidizing materias, copper, auminum, zinc, galvanized metals, gold, silver, and aloys of these
metals.

Hazardous Decomposition Products: Ammoniagas and oxides of nitrogen.
Conditions To Avoid: Heat, sparks, and open flames.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin or eye contact.

The above information is believed to be accurate to the best of our know edge.
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Signs And Symptoms Of Exposure:
Inhalation:
Vapours and mists are extremely corrosive to the nose, throat, and mucous membranes. Bronchitis,
pulmonary edema, and chemica pneumonitis may occur. Irritation, coughing, chest pain, and difficulty
in breathing may occur with brief exposure while prolonged exposure may result in  more severe
irritation and tissue damage. Breathing high concentrations may result in death.

Eye Contact:
Vapours, liquid, and mists are extremely corrosive to the eyes. Brief contact of the vapours will be
severely irritating. Brief contact of the liquid or mists will severely damage the eyes and
pro-prolonged contact may cause permanent eye injury which may be followed by blindness.

Skin Contact:
Vapours, mists, and liquid are extremely corrosive to the skin. Vapours will severely irritate the skin
and liquid and mists will severely burn the skin. Prolonged liquid contact will burn or destroy
surrounding tissue and death may accompany burns which extend over large portions of the body.

Swallowed:
Vapours, mists, and liquid are extremely corrosive to the mouth and throat. Swallowing the liquid
burns the tissues, causes severe abdominal pain, nausea, vomiting, and collapse. Swallowing as little
as ateaspoonful of this product can cause death.

Chronic Effects Of Exposure: No specific information available.

Medical Conditions Generally Aggravated By Exposure:
Persons with pre-existing eye or pulmonary disease may be susceptible to aggravation from exposure.

Ord: Human LDLO=43 mg/kg; Rat L D5,=350 mg/kg
Dermal: No data available
Inhalation: Human LDLO=1000 ppm/3hr; mouse L C5=4837 ppm/1hr; Human LCL O=5000 ppm

Carcinogenicity:
This material is not considered to be a carcinogen by the nationaltoxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

Other Data:

Human inhaation TCLO=408 ppm. odour is perceptible at 5 ppm, causes discomfort at 150-200 ppm, is
severely irritating at 400-700 ppm, may be fatal within 30 min at 2000-3000 ppm, and is immediately
fatal at 10,000 ppm.
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FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificia respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 30 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 30 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medical attention. Do not give
anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the pel.

Respiratory Protection:

If use conditions generate vapours or mists, wear a nioshapproved respirator appropriate for those
emission levels. Appropriate respirators may be a full facepiece respirator equipped with ammonia
cartridges, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air
respirator.

Eye Protection:
Chemical goggles and full faceshield unless a full facepiece respirator is aso worn. It is generally
recognized that contact lenses should not be worn when working with chemicals because contact lenses
maly contribute to the severity of an eyeinjury.

Protective Clothing:
Alkali-resistant slicker suit with rubber apron, rubber boots with pants outside, and rubber gloves with
gauntlets.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

The above information is believed to be accurate to the best of our know edge.
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Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Vent container frequently,
and more often in warm weather, to relieve pressure. Keep container tightly closed when not in use. Do
not use pressure to empty container. Wash thoroughly after handling. do not get in eyes, on skin, or on
clothing.

Repair And Maintenance Precautions:
Do not cut, grind, weld, or drill on or near this container.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers as if they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear alkali-resistant dicker suit and complete protective equipment including rubber gloves, rubber
boots, and a self-contained breathing apparatus in the pressure demand mode or a supplied-air
respirator. If the spill or leak issmall, afull face piece air-purifying cartridge respirator equipped with
ammonia filters may be satisfactory. In any event, always wear eye protection. For small spills or
drips, mop or wipe up and dispose of in DOT-approved waste containers. For large spills, contain by
diking with soil or other non-combustible absorbent material and carefully neutralize with dilute
hydrochloric acid. Keep non-neutralized material out of sewers, storm drains, surface waters, and soil.
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Material Safety Data Sheet

City University of Hong Kong

MSDS AMMONIUM META-VANADATE 0007

PRODUCT INFORMATION

Product Name: Ammonium Meta-Vanadate

Chinese Name:

Common Synonyms. Ammonium Vanadate(V); Vanadic Acid, Ammonium Salt
Chemical Family: Vanadium Compounds

Formula: NH,VO;

Formulawt.: 116.98

CasNo.: 7803-55-6

Product Use:  Laboratory Reagent

RISK SYMBOL

PHYSICAL DATA
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Physical State: Solid

Boiling Point: N/A Vapour Pressure (mmHg): N/A
Melting Point: 200 deg. C (392 deg. F) Decomposes Vapour Density (Air=1): 4.0
(@ 760 mmHg)
Specific Gravity: 2.33 Evaporation Rate: N/A
(Hzo:].)
Solubility(H,0): Slight (0.1-1%) % Volatiles By Volume: O
(21 deg. C)
pH: N/A

Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: White to light yellow crystalline powder. Odourless.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Fire Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Flash Point (Closed Cup): N/A

Flammable Limits:  Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Ammonia, oxides of vanadium

Special Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode.

Unusua Fire & Explosion Hazards. Closed containers exposed to heat may explode.

REACTIVITY DATA

Stability: Stable
Hazardous Polymerization: Will not occur
Incompatibles: None identified

Decomposition Products: Ammonia, oxides of vanadium
Conditions To Avoid: Moisture

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): Not established
Short-Term Exposure Limit (STEL): Not established
Permissible Exposure Limit (PEL): Not established

The above information is believed to be accurate to the best of our know edge.
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Toxicity Of Components:

Ora Rat LDsy For Ammonium Meta-V anadate 160 mg/kg
Intraperitoneal Rat LDs, For Ammonium Meta-V anadate 18 mg/kg
Subcutaneous Rat LDsy For Ammonium Meta-V anadate 23 mgkg

Carcinogenicity: NTP: No IARC:No ZList: No OSHA Reg: No

Carcinogenicity: None identified.
Reproductive Effects: None identified.

Effects Of Overexposure:

Inhalation: Irritation of upper respiratory tract
Skin Contact:  Irritation

Eye Contact:  Irritation

Skin Absorption: None identified

Ingestion: None identified

Chronic Effects: None identified

Target Organs. None identified
Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: Inhalation, skin contact, eye contact

FIRST AID MEASURES

Ingestion: Call aphysician. If swallowed, if conscious, give large amounts of water. Induce vomiting.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give

oxygen.

Skin Contact:  In case of contact, flush skin with water.
Eye Contact:
In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

PREVENTATIVE MEASURES

Ventilation:
Use adequate general or local exhaust ventilation to keep fume or dust levels aslow as possible.

City University of Hong Kong 3
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Respiratory protection:
None required where adequate ventilation conditions exist. If airborne concentration is high, a dust/mist
respirator is recommended. If concentration exceeds capacity of respirator, a self-contained breathing
apparatus is advised.

Eye/Skin Protection: Safety goggles, uniform, apron, rubber gloves are recommended.
Storage Requirements: Keep container tightly closed. Store in secure poison area.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. with clean shovel, carefully place
material into clean, dry container and cover; remove from area. Flush spill areawith water.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS AMMONIUM MOLYBDATE, 4-HYDRATE 0008

PRODUCT INFORMATION

Product Name: Ammonium Molybdate, 4-Hydrate
ChineseName: ( V1)

Common Synonyms. Ammonium Heptamolybdate, Tetrahydrate
Chemica Family: Molybdenum Compounds

Formula: (N H4)6M 07024 4H20

FormulaWt.: 1235.86

CASNo.: 12054-85-2

Product Use:  Laboratory Reagent

RISK SYMBOL

HARMFUL
q5E

PHYSICAL DATA
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Physical State: Solid

Boiling Point: N/A Vapour Pressure (mmHg): N/A
Melting Point: 190 deg. C (374 deg. F) Decomposes Vapour Density (Air=1): 2.5
(@ 760 mmhg)
Specific Gravity: 2.27 Evaporation Rate: N/A
(Hzo:].)
Solubility(H,0): Appreciable (>10%) % Volatiles By Volume: 0
(21 deg. C)

pH:5 (5% Solution)

Odour Threshold (ppm): N/A

Coefficient Water/Qil Distribution: N/A

Appearance & Odour: White to yellow-green crystals. Odourless.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Fire Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Flash Point (Closed Cup): N/A

Flammable Limits:  Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Ammonia

Special Fire-Fighting Procedures.
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Use water to keep fire-exposed containers cool.

Unusual Fire & Explosion Hazards: Closed containers exposed to heat may explode.

REACTIVITY DATA

Hazardous Polymerization: Will not occur
Incompatibles: Strong acids
Decomposition Products: Ammonia
Conditions To Avoid: Heat

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): 5 mg/nt
Tlv Is For Molybdenum, Soluble Compounds, As Mo.
Short-Term Exposure Limit (STEL): Not established

The above information is believed to be accurate to the best of our know edge.
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Permissible Exposure Limit (PEL): 5 mg/n?
Pel Is For Molybdenum, Soluble Compounds, As Mo.
Toxicity Of Components:
Ora Rat LD, For Ammonium Molybdate, 4-Hydrate 333 mgkg
Carcinogenicity: NTP: No IARC:No ZList: No OSHA Reg: No
Carcinogenicity: None |dentified.
Reproductive Effects: None Identified.
Effects Of Overexposure:
Inhalation:  Irritation of upper respiratory tract
Skin Contact:  Irritation
Eye Contact:  Irritation
Skin Absorption: None identified
Ingestion: May be harmful
Chronic Effects: None identified

Target Organs. Respiratory System, Lungs, In Animals: Kidneys, blood
Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: Inhalation, ingestion, skin contact, eye contact

FIRST AID MEASURES

Ingestion:
Cdl a physician. If swalowed, do not induce vomiting. If conscious, give water, milk, or milk of
magnesia.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. |f breathing is difficult, give

oxygen.

Skin Contact: In case of contact, flush skin with water.
Eye Contact:
In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

PREVENTATIVE MEASURES

Ventilation: Use generd or local exhaust ventilation to meet TLV requirements.
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Respiratory Protection:
None required where adequate ventilation conditions exist. If airborne concentration exceeds TLV, a
high-efficiency particulate respirator is recommended. If concentration exceeds capacity of respirator, a
self-contained breathing apparatus is advised.

Eye/Skin Protection: Safety goggles, rubber gloves are recommended.
Storage Requirements. Keep container tightly closed. Suitable for any general chemical storage area.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. with clean shovel, carefully place
material into clean, dry container and cover; remove from area. Flush spill areawith water.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS AMMONIUM NITRATE 0009

PRODUCT INFORMATION

Product Name: Ammonium Nitrate

ChineseName: (V)

Common Synonyms. Ammonium (1) Nitrate; Nitric Acid, Ammonium Salt
Chemical Family: Ammonium Sdlts

Formula: NH4NO;

Formulawt.: 80.04

CASNO.: 6484-52-2

Product Use:  Laboratory Reagent

RISK SYMBOL

OXIDIZING

PHYSICAL DATA
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Physical State: Solid

Boiling Point: 210 deg. C (410 deg. F) Decomposes Vapour Pressure (mmHg): N/A
(@ 760 mmHg)

Melting Point: 170 deg. C (338deg. F)  Vapour Density (Air=1): 2.8

(@ 760 mmHgQ)

Specific Gravity: 1.73 Evaporation Rate: N/A
(H.0=1)

Solubility(H,O): Appreciable (>10%) % Volatiles By Volume: O

(21 deg. C)
pH: 5.4 (0.1M Solution)
Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: White granules. Odourless.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Fire Extinguishing Media: Use water spray.

Flash Point (Closed Cup): N/A

Flammable Limits: Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Ammonia, oxides of nitrogen

Specia Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Use water to keep fire-exposed containers cool.

Unusual Fire & Explosion Hazards:
Note: decomposes at boiling point. Strong oxidizer. Contact with combustible materials, flammable
materials, or powdered metals can cause fire or explosion.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibles:

Strong reducing agents, combustible materials, strong acids, organic materials, chemically active metals,
powdered metals

Decomposition Products: Ammonia, oxides of nitrogen
Conditions To Avoid: Heat, shock, flame

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0009

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): Not established
Short-Term Exposure Limit (STEL): Not established
Permissible Exposure Limit (PEL): Not established
Toxicity Of Components:

Ora Rat LDs, For Ammonium Nitrate 4820 mg/kg
Ora Rat LDs, For Ammonium Nitrate 4820 mg/kg
Ora Rat LDs, For Ammonium Nitrate 4820 mg/kg

Carcinogenicity: NTP:No IARC:No ZLIST:No OSHA REG: No

Carcinogenicity: None identified.

Reproductive Effects: None Identified.

Effects Of Overexposure:

Inhalation: tightness and pain in chest, coughing, difficult breathing

Skin Contact:  Irritation

Eye Contact:  Irritation

Skin Absorption: None identified

Ingestion: Headache, nausea, vomiting, gastrointestinal irritation, convulsions, unconsciousness
Chronic Effects: None identified

Target Organs. Eyes, Skin
Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: Inhalation, ingestion, skin contact, eye contact

FIRST AID MEASURES

Ingestion: Call aphysician. If swallowed, if conscious, immediately induce vomiting.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give

oxygen.

Skin Contact: In case of contact, flush skin with water.
Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

City University of Hong Kong 3
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PREVENTATIVE MEASURES

Ventilation:
Use adequate general or local exhaust ventilation to keep fume or dust levels as low as possible.

Respiratory Protection:
None required where adequate ventilation conditions exist. |f airborne concentration is high, use an

appropriate respirator or dust mask.

Eye/Skin Protection: Safety goggles, uniform, butyl rubber gloves are recommended.

Storage Requirements:
Keep container tightly closed. Store separately and away from flammable and combustible materials.
| solate from incompatible materials.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. Keep combustibles (wood, paper,
oil, etc.) away from spilled material. With clean shovel, carefully place materia into clean, dry
container and cover; remove from area. Flush spill areawith water.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0011

Material Safety Data Sheet

City University of Hong Kong

MSDS AMMONIUM THIOCYANATE 0011

PRODUCT INFORMATION

Product Name: Ammonium Thiocyanate

Chinese Name:

Common Synonyms. Thiocyanic Acid, Ammonium Sat; Ammonium Sulfocyanate
Chemical Family: Sulfur Compounds

Formula: NH,SCN

FormulaWt.: 76.12

CASNo.: 1762-95-4

Product Use:  Laboratory reagent

RISK SYMBOL

HARMFUL
q5E

PHYSICAL DATA

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Physical State: Solid
Boiling Point: 170 deg. C (338 deg. F) Vapour Pressure (mmHg): N/A

(@ 760 Mm Hg)

Melting Point: 149 deg. C (300 deg. F) Vapour Density (Air=1): N/A
(@ 760 Mm Hg)

Specific Gravity: 1.30 Evaporation Rate: N/A
(H.0=1)

Solubility(H,0): Appreciable (>10%) % Volatiles By Volume: 0

(21deg. C)
pH: N/A

Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: White crystals. Odourless.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Fire Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Flash Point (Closed Cup): N/A

Flammable Limits: Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Ammonia, hydrogen cyanide, oxides of nitrogen, sulfur dioxide

Specia Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing goparatus with full
facepiece operated in positive pressure mode.

Unusual Fire & Explosion Hazards: Contact with strong oxidizers may cause fire or explosion.

REACTIVITY DATA

Stability: Stable
Hazardous Polymerization: Will not occur
Incompatibles: Strong acids, strong oxidizing agents

Decomposition Products: Ammonia, hydrogen cyanide, oxides of nitrogen, oxides of sulfur
ConditionsTo Avoid: Heat

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): Not established
Short-Term Exposure Limit (STEL): Not established

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0011

Permissible Exposure Limit (PEL): Not established
Toxicity Of Components: No information is available

Carcinogenicity: NTP:No IARC:No ZLIST:No OSHA REG: No
Carcinogenicity: None identified.

Reproductive Effects: None identified.

Effects Of Overexposure:

Inhalation: Irritation of nose and throat, irritation of upper respiratory tract
Skin Contact:  Irritation

Eye Contact:  Irritation

Skin Absorption: May be harmful

Ingestion: Headache, nausea, vomiting, dizziness, gastrointestinal irritation
Chronic Effects. Central nervous system depression

Target Organs: Central nervous system
Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: Inhalation, ingestion, absorption, skin contact, eye contact

FIRST AID MEASURES

Ingestion: Call aphysician. If swallowed, if conscious, give large amounts of water. Induce vomiting.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give

oXygen.

Skin Contact: In case of contact, flush skin with water.
Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

PREVENTATIVE MEASURES

Ventilation:
Use adequate general or local exhaust ventilation to keep fume or dust levels aslow as possible.

Respiratory Protection:
None required where adequate ventilation conditions exist. If airborne concentration is high, use an
appropriate respirator or dust mask.

Eye/Skin Protection: Safety goggles, neoprene gloves are recommended.

Storage Requirements:
Keep container tightly closed. Suitable for any general chemical storage area. Isolate from incompatible
materials.

City University of Hong Kong 3
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ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. with clean shovel, carefully place
material into clean, dry container and cover; remove from area. Flush spill area with water.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0012

Material Safety Data Sheet

City University of Hong Kong

MSDS ANILINE 0012

PRODUCT INFORMATION

Product Name: Aniline

Chinese Name:

Common Synonyms. Benzamine; Aniline Oil, Phenylamine; Aminobenzene;, Benzenamine
Chemical Family: Amines

Formula: CsHsNH,

Formulawt.: 93.13

CASNO.: 62-53-3

Product Use:  Laboratory Reagent

RISK SYMBOL

PHYSICAL DATA

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CPHK for their inaccuracies.



Physical State: Liquid
Boiling Point: 184 deg. C (363 deg. F) Vapour Pressure (mmHg): 0.6

(@ 760 mmHgQ) (20deg. ©)
Melting Point: -6 deg. C (21 deg. F) Vapour Density (Air=1): 3.22
(@ 760 mmHg)
Specific Gravity: 1.02 Evaporation Rate: <1
(H0O=1) (Butyl Acetate = 1)
Solubility(H,0): 3.6% % Volatiles By Volume: 100

(21 deg. C)

pH: 8.1 (0.2M Solution)

Odour Threshold (ppm): 1.0

Coefficient Water/Qil Distribution: N/A

Appearance & Odour: Colourless viscous liquid. Sweet odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Fire Extinguishing Media: Use water spray, carbon dioxide, dry chemical or ordinary foam.

Flash Point (Closed Cup): 69 deg. C (158 deg. F)

Flammable Limits: Upper - 11.0 % Lower- 1.3 %

Autoignition Temperature: 614 deg. C (1139 deg. F)

Toxic gases produced: ammonia, oxides of nitrogen, carbon monoxide, carbon dioxide

Specia Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Use water to keep fire-exposed containers cool.

Unusual Fire & Explosion Hazards:
Vapours may flow aong surfaces to distant ignition sources and flash back. Closed containers exposed
to heat may explode. Contact with strong oxidizers may causefire.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibles:
Strong oxidizing agents, strong bases, strong acids, akalies, zinc, auminum, leather, solutions containing
iron salts

Decomposition Products: Oxides of nitrogen, anmonia, carbon monoxide, carbon dioxide
Conditions To Avoid: Heat, flame, other sources of ignition, air, light

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CPHK for their inaccuracies.



M.S.D.S. 0012

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): 7.6 mg/n? (2 ppm)
TheTLV Listed Denotes TLV (Skin).

Short-Term Exposure Limit (STEL): Not Established
Permissible Exposure Limit (PEL): 8 mg/n? (2 ppm)
The PEL Listed Denotes PEL (Skin).

Toxicity Of Components:

Ora Rat LDs, For Aniline 250 mg/kg

Skin Ret LDs, For Aniline 1400 mg/kg
Intraperitoneal Rat LDx, For Aniline 420 mg/kg
Inhaation-7hr Mouse L Cs, For Aniline 175 ppm

Carcinogenicity: NTP: No IARC:No ZLIST:No OSHA REG: No
Carcinogenicity: Tests on laboratory animals indicate material may be carcinogenic.
Reproductive Effects: Tests on laboratory animals indicate material may be mutagenic.

Effects Of Overexposure:
Inhalation:
May be fatal, causes methemoglobulin formation in the blood, cyanoss, unconsciousness, headache,
nausea, vomiting, dizziness, confusion, drowsiness

Skin Contact:  Irritation

Eye Contact:  Severeirritation, permanent eye damage

Skin Absorption:
May be fatal, causes methemoglobulin formation in the blood, cyanoss, unconsciousness, headache,
nausea, vomiting, dizziness, confusion, drowsiness

Ingestion:
May be fatal, causes methemoglobulin formation in the blood, cyanoss, unconsciousness, headache,
nausea, vomiting, dizziness, confusion, drowsiness

Chronic Effects: Anemia, And Skin Lesions, Kidney Damage, Liver Damage

Target Organs: Blood, cardiovascular system, liver, kidneys, central nervous system

Medical Conditions Generally Aggravated By Exposure:

Central nervous system disorders, cardiovascular disorders, liver disorders, bone marrow disease,
kidney disorders

Primary Routes Of Entry: Inhalation, absorption, ingestion, eye contact, skin contact

City University of Hong Kong 3
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FIRST AID MEASURES

Ingestion: Call aphysician. If swallowed, if conscious, give large amounts of water. Induce vomiting.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificia respiration. If breathing is difficult, give

oxygen.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Thorough cleansing of the entire contaminated area of the body
including scalp and nailsis of the utmost importance.

Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

Notes To Physician:

Absorption of this product into the body leads to the formation of methemoglobulin. If signs of excessive
methemoglobinemia develop (cyanosis, vomiting, shock, coma) - give 100% oxygen by mask and 1%
methylene blue solution intravenoudly (1 to 2 mg/kg of body weight over 5 to 10 minutes). This may be
repeated in 1 hour if necessary. Thorough cleansing of the entire contaminated area of the body is of
utmost importance. Reversion of methemoglobin to hemoglobin occurs spontaneously. Moderate degrees
of cyanosis need be treated only by supportive measures such as bed rest and oxygen. Cyanocobalamin
(B12), 1 mg intramuscularly, may speed recovery. Intravenous fluids and blood transfusions may be
indicated in very severe circumstances.

PREVENTATIVE MEASURES

Ventilation: Use general or local exhaust ventilation to meet TLV requirements.

Respiratory Protection:
Respiratory protection required if airborne concentration exceeds TLV. at concentrations up to 100
ppm, a chemical cartridge respirator with organic vapour cartridge is recommended. Abovethislevel, a
self-contained breathing apparatus is recommended.

Eye/Skin Protection:
Safety goggles and face shield, uniform, protective suit, butyl rubber gloves are recommended.

Storage Requirements:
Keep container tightly closed. Store in a cool, dry, well-ventilated, flammable liquid storage area or
cabinet. Keep product out of light.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CPHK for their inaccuracies.



M.S.D.S. 0012

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. shut off ignition sources; no flares,
smoking or flamesin area. Stop leak if you can do so without risk. Use water spray to reduce vapours.

take up with sand or other non-combustible absorbent material and place into container for later
disposal. Flush areawith water.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS BARIUM CHLORIDE 0014

PRODUCT INFORMATION

Chemica Name: Barium Chloride Dihydrate
Chinese Name:
Chemical Family: Chlorates
Molecular Formula: BaCl,.2H,0
C.A.S.: 10361-37-2
Product Use:
In manufacture of barium salts, insecticide, rat poison, pigments, boiler detergent, etc; in tanning and
finishing leather; in purifying sugar; as mordant in dyeing and printing textiles, as water softener.

RISK SYMBOL

HARMFUL
q5E

PHYSICAL DATA

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CPHK for their inaccuracies.



Physical State: Solid
Odour And Appearance: Colourless, odourless crystals
Odour Threshold: Not applicable

Vapour Pressure: Not applicable Vapour Density: Not applicable
Evaporation Rate: Not applicable pH: 5% Solution - 5.2 TO 8.2
Boiling Point: Not available Mélting Point: 963 deg. C
Solubility In Water: 31 g/100 ml @ 0 deg. C

Specific Gravity: (H,O = 1) 3.856 Molecular Weight: 244.28

% Volatile By Volume: Not available
Bulk Density: Not available
Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Non-Flammable
Means Of Extinguishing: Dry chemical, sand
Flash Point: Not applicable

Explosion Hazards: None

Upper Flammable Limit: Not applicable

Lower Flammable Limit: Not applicable

Auto Ignition Temperature: Not applicable
Hazardous Combustion Products. Not applicable
Specia Fire Fighting Procedures: None

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibility: Strong acids

Hazardous Reactions/Decompositions:

Contact with strong acid will liberate dangerous gases (1.E. HCI, Cl,, NO,)

Conditions To Avoid: Reacts violently with bromine trifluoride, 2-furan percaboxylic acid.

HEALTH HAZARD DATA

Inhalation: Toxic - TLV 0.5 mg/n? As Ba

Skin Contact: Irritant

Eye Contact: Irritant

Ingestion: Toxic by ingestion, 0.8 g may befatdl.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CPHK for their inaccuracies.



M.S.D.S. 0014

Chronic Exposure Effects: Not available
Overexposure Effects:
Stiffness, immobility of the limbs, leg cramps, central nervous system stimulation, then depression.

Exposure Limits: Inhalation - TLV 0.5 mg/m; AsBa

Irritancy: Medium

Mutagenicity: Not available

Carcinogenicity: Not Carcinogenic (IARC and ACGIH)

Senditization To Product: Not available

Reproductive Toxicity: Not available

Toxicologically Synergistic Materials. Not available

Teratogenicity Data: Not available

Animal Toxicity Data: LDs, (Oral, Rat) 118 mg/kg

FIRST AID MEASURES

Inhalation: Remove to fresh air. Give artificial respiration if necessary. Call physician.
Skin Contact:
Immediately flush skin with water for 15 minutes. Wash with salt. Decontaminate clothing before reusing.

Eye Contact: Immediately flush eyes with water for at least 15 minutes. Call physician.
Ingestion:

Immediately give 1 tablespoon of epsom salt in a glass of water induce vomiting by sticking finger down
throat, if necessary. Never give anything by mouth to an unconscious person. Cal physician.

PREVENTATIVE MEASURES

Respiratory Protection: Approved dust mask or respirator.

Skin Protection: Rubber gloves and impervious clothing.

Eye/Face Protection: Safety goggles.

Specia Handling Procedures:
Avoid al contact with eyes and mouth or with food. No eating or smoking during handling.
Decontaminate before breaks or going home.

Storage Requirements: Store away from acidsin adry area.
Engineering Controls: Local and general.

City University of Hong Kong 3
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ENVIRONMENTAL PROTECTION DATA

StepsIn The Event Of A Leak Or Spill:
Add an excess of dilute sulphuric acid to a solution of the product in water. Let stand overnight. Remove
any insolubles and bury in an approved chemical landfill. Inform proper authorities.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CPHK for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS BENZENE

0015

PRODUCT INFORMATION

Product Name: Benzene

Chinese Name:

Common Synonyms. Benzol; Phenyl Hydride; Coa Naphtha
Chemical Family: Aromatic Hydrocarbons

Formula: CsHs

Formulawt.: 78.10

CAS.: 71-43-2

Product Use:  Laboratory reagent

RISK SYMBOL

PHYSICAL DATA

City University of Hong Kong

The above infornmation is believed to be accurate to the best of our know edge.

No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Physical State: Liquid

Boiling Point: 80 deg. C (176 deg. F) Vapour Pressure (mmHg): 74.6
(@ 760 mmHgQ) (20deg. ©)
Melting Point: 6 deg. C (42 deg. F) Vapour Density (Air=1): 2.77
(@ 760 mmHgQ)
Specific Gravity: 0.88 Evaporation Rate: N/A
(H.0=1)
Solubility(H,0): Negligible (<0.1%) % Volatiles By Volume: 100
(21 deg. C)
pH: N/A

Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: Clear, colourless liquid. Aromatic odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Fire Extinguishing Mediaa Use acohol foam, dry chemica or carbon dioxide. (water may be

ineffective.)

Flash Point (Closed Cup): -11 deg. C (12 deg. F)

Flammable Limits: Upper- 8.0 % Lower- 1.3 %

Autoignition Temperature: 497 deg. C (928 deg. F)

Toxic Gases Produced: Carbon monoxide, carbon dioxide

Special Fire-Fighting Procedures.
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Use water to keep fire-exposed containers cool.

Unusua Fire & Explosion Hazards:
Vapours may flow along surfaces to distant ignition sources and flash back. Closed containers exposed
to heat may explode. Contact with strong oxidizers may cause fire.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibles: Strong oxidizing agents, sulphuric acid, nitric acid
Decomposition Products: Carbon monoxide, carbon dioxide
ConditionsTo Avoid: Heat, flame, other sources of ignition

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0015

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): 30 mg/nt (10 ppm)
Short-Term Exposure Limit (STEL): Not established
Permissible Exposure Limit (PEL): 3mg/nT (1 ppm)
PEL (Ceiling) = 25 ppm.

Toxicity Of Components:

Ora Rat LDs, For Benzene 4894 mg/kg

Ora Mouse LDg, For Benzene 4700 mg/kg
Intraperitoneal Rat LD+, For Benzene 2.89 mg/kg
Inhalation Mouse L Cg, For Benzene 9980 ppm

Carcinogenicity: NTP: Yes IARC: Yes ZLIST:No OSHA REG: No
Carcinogenicity:

This substance is listed as an acgih suspected human carcinogen, a NTP human carcinogen, and an IARC
human carcinogen (group 1)

Reproductive Effects: None identified.

Effects Of Overexposure:

Inhalation:
Headache, nausea, vomiting, dizziness, narcosis, respiratory failure, low blood pressure, centra
nervous system depression, severe irritation or burns of respiratory system, pulmonary edema, lung
inflammation

Skin Contact:  Irritation, prolonged contact may cause dermatitis

Eye Contact:  Irritation, may cause temporary corneal damage

Skin Absorption: None identified

Ingestion:
Headache, nausea, vomiting, dizziness, gastrointestinal irritation, blurred vision, low blood pressure
chronic effects. damage to blood forming tissue

Target Organs. Blood, central nervous system, eyes, skin, bone marrow, respiratory system, lungs
Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: Ingestion, inhalation, eye contact, skin contact, absorption

FIRST AID MEASURES

Ingestion: Call aphysician. If swallowed, do not induce vomiting.

Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen.

City University of Hong Kong 3
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Skin Contact: In case of contact, immediately flush skin with plenty of water for at least 15 minutes.
Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

PREVENTATIVE MEASURES

Ventilation: Use general or local exhaust ventilation to meet TLV requirements.

Respiratory Protection:
Respiratory protection required if airborne concentration exceeds TLV. at concentrations above 10 ppm,
a self-contained breathing apparatus isadvised.

Eye/Skin Protection:
Safety goggles and face shield, uniform, protective suit, polyvinyl acohol gloves are recommended.

Storage Requirements:
Keep container tightly closed. Store in a cool, dry, well-ventilated, flammable liquid storage area.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:

Wear self-contained breathing apparatus and full protective clothing. shut off ignition sources; no flares,
smoking or flames in area. Stop leak if you can do so without risk. Use water spray to reduce vapours.
take up with sand or other non-combustible absorbent material and place into container for later
disposal. Flush area with water.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS BENZOIC ACID 0016

PRODUCT INFORMATION

Product Name: Benzoic Acid

ChineseName: < >

Common Synonyms: Carboxybenzene; Benzenecarboxylic Acid; Phenylformic Acid; Dracylic Acid
Chemical Family: Organic Acids

Formula CsHsCOOH

FormulaWt.: 122.12

CA.S: 65-85-0

Product Use:  Laboratory Reagent

RISK SYMBOL

PHYSICAL DATA

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Physical State: Solid

Boiling Point: 249 deg. C (480 deg. F)
(@ 760 mmHgQ)

Melting Point: 122 deg. C (251 deg. F)
(@ 760 mmHgQ)

Specific Gravity: 1.32

(H0=1)

Solubility(H,0): Slight (0.1-1%)

Vapour Pressure (mmHg): <1
(20 deg. C)
Vapour Density (Air=1): 4.2

Evaporation Rate: <1
(Butyl Acetate = 1)
% Volatiles By Volume: N/A

(21 deg. C)
pH: N/A
Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: White crystals. Faint pleasant odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Fire Extinguishing Media: Use alcohol foam, dry chemical or carbon dioxide. (water may be ineffective.)

Flash Point (Closed Cup): 120 deg. C (250 deg. F)

Flammable Limits: Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Carbon monoxide, carbon dioxide

Specia Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode.

Unusual Fire & Explosion Hazards: None identified.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibles: Strong bases, strong oxidizing agents, alkalies
Decomposition Products: Carbon monoxide, carbon dioxide
ConditionsTo Avoid: Heat, flame, other sources of ignition, moisture

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): Not established
Short-Term Exposure Limit (STEL): Not established

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Permissible Exposure Limit (PEL): Not established

Toxicity Of Components:

Ora Rat LDs, For Benzoic Acid 2350 mg/kg
Ora Mouse LDg, For Benzoic Acid 2370 mg/kg
Intraperitoneal Mouse L D5, For Benzoic Acid 1460 mg/kg

Carcinogenicity: NTP: No IARC:No ZLIST:No OSHA REG: No
Carcinogenicity: None I dentified.
Reproductive Effects. None Identified.

Effects Of Overexposure:

Inhalation:  Severe Irritation Or Burns Of Mucous Membranes
Skin Contact:  Irritation

Eye Contact:  Irritation

Skin Absorption: None Identified

Ingestion: Gastrointestinal Irritation, Nausea, Vomiting
Chronic Effects: None Identified

Target Organs. None Identified
Medical Conditions Generally Aggravated By Exposure: None Identified
Primary Routes Of Entry: None Indicated

FIRST AID MEASURES

Ingestion:
If swallowed and the person is conscious, immediately give large amounts of water. Get medica
attention.

Inhalation: If a person breathes in large amounts, move the exposed person to fresh air.
Skin Contact:
In case of contact, immediately wash skin with plenty of soap and water for at least 15 minutes.

Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

PREVENTATIVE MEASURES

Ventilation:
Use adequate general or local exhaust ventilation to keep fume or dust levels aslow as possible.

City University of Hong Kong 3
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Respiratory Protection:
None required where adequate ventilation conditions exist. |f airborne concentration is high, use an
appropriate respirator or dust mask.

Eye/Skin Protection: Safety goggles, rubber gloves are recommended.
Storage Requirements:
Keep container tightly closed. Suitable for any general chemical storage area.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear suitable protective clothing. Carefully sweep up and remove.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS BORIC ACID 0017

PRODUCT INFORMATION

Chemical Name: Boric Acid.

Chinese Name:

Synonyms: Boracic Acid, Orthoboric Acid.

Chemica Family: Acid.

Molecular Formula: H;BO;

CA.S.: 10043-35-3

Product Use: Glass fibres, boron chemicals, flame retardant, fungus control, ointment and eye wash.

RISK SYMBOL

PHYSICAL DATA

Physical State: Solid.
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Odour And Appearance: Odourless, white powder.

Odour Threshold: Not applicable. Vapour Pressure: mmHg/20 deg. C - 15
Vapour Density: Not applicable. Evaporation Rate: <1

Boiling Point: 300 deg. C Melting Point: 171 deg. C

Solubility In Water: 1 - 10 % Molecular Weight: 61.83

Specific Gravity: 1.43

% Volatile By Volume: Not applicable.

Bulk Density: Not available.

Coefficient Of Water/Oil Distribution: Not available.

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Non-Flammable.

Means Of Extinguishing: Not applicable.

Flash Point: Not applicable.

Upper Flammable Limit: Not applicable.

Lower Flammable Limit: Not applicable.

Auto Ignition Temperature: Not applicable.

Hazardous Combustion Products: None Known.

Specia Fire Fighting Procedures:
Boric acid is not flammable and does not support combustion. Use fire fighting media suitable for the
surrounding fire.

Explosion Hazards: Not applicable.

REACTIVITY DATA

Stability: Stable.

Hazardous Polymerization: Will not occur.

Incompatibility: Potassium, acetic anhydride and heat sources.

Hazardous Decompositions: None known.

Conditions To Avoid: Incompatible materials and heat. L oses water when heated above 100 deg. c.

HEALTH HAZARD DATA

Inhalation: Inhalation will cause irritation of the upper respiratory tract.
Skin Contact:
Contact with skin may cause mild irritation. Avoid alowing product to enter body through skin lesions.

Eye Contact: Contact with eyes can cause mild to severeirritation.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Ingestion:
Ingestion may cause irritation in the mouth, esophagus and stomach. other effects possible include
abdominal pain, vomiting and diarrhea.

Chronic Exposure Effects:
Overexposure may lead to irritation of the eyes, mucous membranes, respiratory tract and skin. It may
cause weakness, abdominal pain, vomiting and diarrhea.

Exposure Limits: Acgih Nuisance Dust TLV-TWA: 10mg/nT Total Dust.

Irritancy: Not available.

Senditization To Product: Not available.

Carcinogenicity: Not Registered. Mutagenicity: Not available.

Reproductive Toxicity: Not applicable.

Toxicologically Synergistic Materials. Not available.

Animal Toxicity Data: LDs,: Rat, Oral, 2660 mg/kg.

FIRST AID MEASURES

Inhalation:
Remove to fresh air. If victim is not breathing give artificial respiration. Obtain medical attention.

Skin Contact:
Wash area of contact with copius amounts of soap and water. Remove contaminated clothing and wash
before reuse. If irritation persists seek medical attention.

Eye Contact:
Flush eyes with running water for minimum of 15 minutes. If irritation persists seek medical attention if
irritation persists.

Ingestion:
Immediately induce vomiting by giving 2 glasses of water and sticking finger down throat. Obtain
medical attention.

PREVENTATIVE MEASURES

Respiratory Protection:
Use NIOSH/MSHA approved dust and mist respirator if dust concentration exceeds exposure limit.

Skin Protection: Wear gloves when handling the product. Wash clothes after working with product.
Eye/Face Protection: Wear chemical safety goggles or safety glasses.
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Special Handling Procedures: Wash thoroughly after handling. Do not get in eyes, on skin or on clothing.
Storage Requirements. Store in a cool, dry, well ventilated area away from incompatible materials.
Engineering Controls. Use local exhaust and general ventilation techniques.

Other Precautions: Treat empty containers asif they are full until they can be thoroughly cleaned.

ENVIRONMENTAL PROTECTION DATA

Steps In The Event Of A Leak Or Spill:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a full facepiece or
a half mask air-purifying cartridge respirator with particulate filters. Wear chemical goggles if a half

mask is worn. Sweep and shovel up spilled material and dispose of in DOT approved waste containers.
Keep out of sewers, storm drains, surface waters and soil.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS BROMOBENZENE 0018
PRODUCT INFORMATION

Chemical Name: Bromobenzene
Chinese Name:

Chemical Family: Aromatic Hydrocarbon
Chemica Formula: CgHsBr

C.A.S.: 108-86-1

Product Use: For Test Purposes

RISK SYMBOL

IRRITANT
R

PHYSICAL DATA

Physical State: Liquid
Odour And Appearance: Colourless liquid with an aromatic odour
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Odour Threshold (ppm): Not available

Vapour Pressure (mmHg): 10 mmHg @ 40 deg. C
Vapour Dengity (Air=1): 5.441

Evaporation Rate: Not available

Boiling Point : 154-158 deg. C

Freezing Point : -31deg. C

pH: Not Available

Specific Gravity: 1.497

Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Flammability: Flammable.
Must be moderately heated or exposed to relatively high ambient temperatures before ignition can occur.

Extinguishing Media: CO,, foam, dry powder or vaporizing liquid.
Flash Point (Method Used): 51 deg. C/cc

Upper Flammable Limit (% By Volume): 3.0%

Lower Flammable Limit (% By Volume): .5%

Autoignition Temperature: 566 deg. C

Hazardous Combustion Products: CO,

REACTIVITY DATA

Stability: Stable

Incompatibility : Oxidizing materials. mixtures of 1-bromo-butane and sodium metal.
Reactivity: Heat, flame, sparks

Hazardous Decomposition Products. Highly toxic fumes of bromine compounds.

HEALTH HAZARD DATA

LDsy: (Ora Rat) 2699 mg/kg

LCs: (Inh. Rat) 20 mg/l

Effects Of Acute Exposure To Product:

Inhaled: Irritates. May be aspirated into lungs with the risk of pneumoniaand pulmonary injury.

In Contact With Skin: Irritates. Symptoms parallél ingestion. Assumed harmful if absorbed by skin.

In Contact With Eyes. Irritates

Ingested:
Harmful. Ingestion may cause abdominal pain, nausea, vomiting, diarrhea, headache, dullness, central
nervous system effects, and death.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Effects Of Chronic Exposure To Product:
Carcinogenicity: No information available
Teratogenicity: No information available
Reproductive Effects: No information available
Mutagenicity: No information available
Synergistic Products: None found

FIRST AID MEASURES

Eyes: Wash thoroughly with water. Get medical advice if irritation develops.

Skin:
Remove contaminated clothing. Wash skin with plenty of water for at least fifteen (15) minutes. If
irritation devel ops seek medical attention.

Inhalation: Removeto fresh air. Get medica attention for any breathing difficulty.

Ingestion:

Never give anything by mouth if victim is rapidly losing consciousness, or is unconscious or convulsing.
Rinse mouth thoroughly with water. Do not induce vomiting. Have victim drink 220-400 ml of water to
dilute. seek medical attention.

PREVENTATIVE MEASURES

Engineering Controls: Local exhaust ventilation recommended

Respiratory Protection: Self-contained breathing apparatus

Eye Protection: Chemical safety goggles or face shield

Skin Protection:  Plastic apron, sleeves and boots as appropriate. Nitrile gloves.

Other Personal Protective Equipment: Safety shower and eye-wash fountain in work area.

Handling Procedures And Equipment:
Use approved flammable liquid storage containers in the work area. Ground drums and bond transfer
containers. Use non-sparking tools. Keep material away from sparks, flames and other ignition sources.
Post "no smoking" signsin area of use.

Storage Requirements:
Store in suitable labelled containers. Keep containers tightly closed when not in use and when empty.
Protect from damage. Storein acool, dry, well-ventilated area, out of direct sunlight. Store away from
ignition sources.

ENVIRONMENTAL PROTECTION DATA
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Leak And Spill Procedure:
Absorb on inert absorbent, transfer carefully into container and arrange removal by disposal company.
Wash site of spillage thoroughly with water and detergent.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS BROMINE 0019

PRODUCT INFORMATION

Chemical Name: Bromine

Chinese Name:

Chemica Family: Halogen Element
Molecular Formula: Br,

C.A.S. : 7726-95-6

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State: Liquid

Boiling Point : 137.8 deg. F Vapour Pressure, mmHg/20 deg. C: 226
Mélting Point : N/D Vapour Density (Air=1): 7.139
City University of Hong Kong 1
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Specific Gravity (Water=1): 3.12 Water Solubility, %: N/D
Appearance And Odour: Crystals or dark red liquid
Evaporation Rate (Butyl Acetate=1): N/D

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable
Extinguishing Media: Use water spray, dry chemical, CO,, or acohol foam.
Flash Point : None
Flammable Limits In Air, % Lower: N/D Upper: N/D
Special Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusua Fire And Explosion Hazards: None.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Reducing agents, combustible materials such as wood, cloth, or organic materials, metals such as iron
and copper and their aloys, alkali, and dirt.

Hazardous Decomposition Products: Hydrogen bromide
Conditions To Avoid: None.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin or eye contact.
Signs And Symptoms Of Exposure:
Inhaation:
Severeirritation of respiratory and mucous membrane will result, followed by respiratory failure.

Eye Contact:
Vapours, liquid, and mists are extremely corrosive to the eyes. Brief contact of the vapours will be
severely irritating. Brief contact of the liquid or mist will severely damage the eyes and prolonged
contact may cause permanent eye injury which may be followed by blindness.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Skin Contact:
Vapours, mists, and liquid are extremely corrosive to the skin. Vapours will severely irritate the skin
and liquid and mists will severely burn the skin. Prolonged liquid contact will burn or destroy
surrounding tissue and death may accompany burns which extend over large portions of the body.

Swallowed:
Vapours, mists, and liquid are extremely corrosive to the mouth and throat. Swallowing the liquid
burns the tissues, causes severe abdomina pain, nausea, vomiting, and collapse. Swallowing large
quantities can cause death.

Chronic Effects Of Exposure:
May result in areas of destruction of skin tissue or primary irritant dermatitis. Similarly, inhalation of
dusts, vapours, or mists may cause varying degrees of damage to the affected tissues and aso
increasing susceptibility to respiratory illness.

Medical Conditions Generally Aggravated By Exposure: None reported.

Oral: No datafound

Dermal: No data found

Inhalation: No data found

Carcinogenicity:

This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

Other Data: None

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed: Do not induce vomiting. Get immediate medical attention.
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PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the
TLV.

Respiratory Protection:

If use conditions generate vapours or mists, wear a niosh-approved respirator appropriate for those
emission levels. Appropriate respirators may be a full facepiece or a half mask air purifying cartridge
respirator equipped for organic vapours/mists, a self-contained breathing apparatus in the pressure
demand mode, or a supplied-air respirator.

Eye Protection:
Chemical goggles. It isgenerally recognized that contact lenses should not be worn when working with
chemical s because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Store in a cool, dry, well-ventilated place away from incompatible materials. Keep container tightly
closed when not in use. Do not use pressure to empty container. Wash thoroughly after handling. Do not
get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped for organic vapours may be
satisfactory. In any event, aways wear eye protection. For small spills or drips, mop or wipe up and
dispose of in DOT-approved waste containers. For large spills, contain by diking with soil or other
non-combustible absorbent material, and then pump into DOT-approved waste containers; or absorb
with non-combustible sorbent material, place residue in DOT approved waste containers. Keep out of
saewers, storm drains, surface waters, and soils. Comply with all applicable governmental regulations on
spill reporting, and handling and disposal of waste.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS CARBON DISULPHIDE 0020
PRODUCT INFORMATION

Chemical Name: Carbon Disulphide

Chinese Name:

Chemical Family: Inorganic Compound Of Carbon And Sulfur
Chemical Formula: CS,

CA.S.: 75-15-0

Product Use: Laboratory solvent

RISK SYMBOL

PHYSICAL DATA

Physical State: Liquid
Odour And Appearance: Clear, colourless or faintly yellow liquid; strong, disagreeable odour
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Odour Threshold (ppm): 0.06 to 0.6 ppm

Vapour Pressure (mmHg): 297.5 @ 20 deg. C
Vapour Density (Air=1): 2.63

Evaporation Rate: 22.6 (N-Butyl Acetate = 1)
Boiling Point : 46.3deg. C

Freezing Point : -111 deg. C

pH: Not Applicable

Specific Gravity: 1.263 @ 20 deg. C

Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Flammability: Flammable

Extinguishing Media: Carbon dioxide or dry chemical. Water fog or water spray.
Flash Point (Method Used): -30 deg. C (TCC)

Upper Flammable Limit (% By Volume): 44%

Lower Flammable Limit (% By Volume): 1.3%

Autoignition Temperature: 100 deg. C

Hazardous Combustion Products: Burns to release carbon dioxide and sulphur dioxide

REACTIVITY DATA

Chemica Stability: Stable

Incompatibility: Combustible materials, oxidizing materias

Reactivity: Avoid heat, sparks, open flames, friction and hot surfaces

Hazardous Decomposition Products: Burns to release carbon dioxide and sulphur dioxide

HEALTH HAZARD DATA

LDsy: not available

LCs: (Inhalation, Mammal) 2000 ppm (5 min)

TLV Units 10 ppm

Effects Of Acute Exposure To Product:

Inhaled:
Irritation of the eyes, nose and respiratory tract, headache, nausea, weak pulse, fatigue, hallucinations,
and CNS depression.

In Contact With Skin:
May cause severeirritation, dermatitis, blisters and possibly burns if skin contact is prolonged.

The above information is believed to be accurate to the best of our know edge.
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In Contact With Eyes:
Liquid or high vapour concentrations may cause severe irritation, and possible blindness.

Ingested:
May cause numbness in lips, nausea, vomiting, delirium, convulsions, coma and death from respiratory
paralysis.

Effects Of Chronic Exposure To Product:

Causes damage to central and peripheral nervous systems and may accelerate the development of, or
worsen, coronary heart disease. remova from exposure of workers and coronary risk factors and
reduction of levels to 10 ppm caused a dramatic decrease in cardio vascular mortality and return to
background levels.

Carcinogenicity: Human data inadequate

Teratogenicity: Not available

Reproductive Effects. Causes irregularities of menstrual cycle and decreased sperm production.
Mutagenicity: No dataavailable

Synergistic Products: None known

FIRST AID MEASURES

Eyes:

Immediately flush eyes with warm running water for a minimum of fifteen (15) minutes. (using any
available clean container, pour water in a gentle steady stream, over the eye(s). Position casualty lying
on back, face tilted to one side.) Hold eyelids open and away from eyeball while flushing to ensure
thorough rinsing. Repesat flushing if irritation persists. Obtain medical advice immediately. (flushing may
be continued while casualty is transported to medical facility.)

Skin:
Immediately flush exposed area with large amounts of warm running water while removing contaminated
clothing (including rings, watches and shoes). Continue flush the area up to twenty (20) minutes. If
irritation persists, repeat flushing and get medical advice.

Inhalation:

Immediately remove casualty from contaminated area to fresh air. (caution must be used by rescuers to
avoid exposure to contaminating fumes.) If breathing has stopped give artificial respiration. If breathing
and pulse are absent give cpr. Immediately obtain medical attention (call poison control centre). Stay
with casualty until medical assistance is reached.

City University of Hong Kong 3
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Ingestion:

On advice of poison control centre: if the casualty is alert and not convulsing have them drink 6 to 8
glasses of water to dilute the material. Then immediately call poison control centre with al available
information. Obtain medical attention. If spontaneous vomiting occurs, have casudty lean forward to
avoid breathing in of emesis. Rinse mouth and administer more water.

PREVENTATIVE MEASURES

Engineering Controls: Loca exhaust ventilation required.

Respiratory Protection:

A niosh/msha approved air-purifying respirator for concentrations up to 100 ppm. Supplied-air
respirator for higher concentrations.

Eye Protection: Chemical goggles or faceshield
Skin Protection: Viton gloves, boots, apron or coverallsto protect against splash.
Other Personal Protective Equipment: Viton gloves, boots, apron or coverallsto protect against splash.

Handling Procedures And Equipment:
Keep drums tightly closed and away from fire, combustible materials, sparks, heated surfaces or
sunlight. Ground and bond containers during liquid transfer.

Storage Requirements:
Store in drumsin cool, dry, well-ventilated location away from combustible materials, sparks or heated
surfaces.

ENVIRONMENTAL PROTECTION DATA

Lesk And Spill Procedure:

Stop and contain leak or spill. Eliminate ignition sources in area, evacuate upwind, wear protective
clothing and use water spray to reduce vapours. Spill may be covered with water and flushed to a CS;
retention basin where C $is trapped before a water layer for later recovery. minor spills may be
absorbed by sand or ashes and covered with water.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0021

Material Safety Data Sheet

City University of Hong Kong

MSDS CARBON TETRACHLORIDE 0021

PRODUCT INFORMATION

Chemical Name: Carbon Tetrachloride

Chinese Name:

Common Synonyms. Carbon Tet; Tetrachloromethane; Methanetetrachl oride; Perchloromethane
Chemical Family: Chlorinated Hydrocarbons

Formula: CCl,
FormulaWt.: 153.82
C.A.S.: 56-23-5

Product Use:  Laboratory reagent

RISK SYMBOL

PHYSICAL DATA

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Physical State: Liquid

Boiling Point: 77 deg. C (170 deg. F) Vapour Pressure (mmHg): 91
(@ 760 mmHgQ) (20 deg. C)

Melting Point: -23 deg. C (-9 deg. F) Vapour Density (Air=1): 5.3
(@ 760 mmHg)

Specific Gravity: 1.59 Evaporation Rate: N/A
(H.0=1)

Solubility(H,0): Negligible (<0.1%) % Volatiles By Volume: 100

(21 deg. C)
pH: N/A

Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: Clear, colourless liquid. Characteristic odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Fire Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Flash Point (Closed Cup): N/A

Flammable Limits: Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Hydrogen chloride, phosgene, chlorine

Specia Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode.

Unusual Fire & Explosion Hazards: None identified.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibles:

Alkali metals, sodium, potassium, chemically active metals, strong oxidizing agents, alyl alcohal,
dimethyl formamide, fluorine, strong bases

Decomposition Products: Hydrogen chloride, chlorine, phosgene
Conditions To Avoid: Heat, flame, other sources of ignition

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0021

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): 31 mg/nt (5 ppm)
TheTLV Listed Denotes TLV (Skin).

Short-Term Exposure Limit (STEL): Not established
Permissible Exposure Limit (PEL): 12.6 mg/nT (2 ppm)

Toxicity Of Components:

Oral Rat LDs, For Carbon Tetrachloride 2800 mg/kg
Ora Mouse LDg, For Carbon Tetrachloride 12.8 g/kg
Intraperitoneal Rat LDs, For Carbon Tetrachloride 1500 mg/kg
Skin Rat LDy For Carbon Tetrachloride 5070 mg/kg

Carcinogenicity: NTP: Yes IARC: Yes ZLIST:No OSHA REG: No

Carcinogenicity:

This substance is listed as an acgih suspected human carcinogen, a NTP anticipated human carcinogen,
and an |ARC probable human carcinogen (groups 2a and 2b).

Reproductive Effects: None identified.

Effects Of Overexposure:

Inhalation:
Is harmful and may be fatal, headache, nausea, vomiting, dizziness, drowsiness, irritation of upper
respiratory tract, unconsciousness

Skin Contact: Irritation, prolonged contact may cause dermatitis

Eye Contact:  Irritation, may cause temporary corneal damage

Skin Absorption: Rapid Absorption

Ingestion:
Is harmful and may be fatal, headache, nausea, vomiting, dizziness, Gastrointestinal irritation, blurred
vision, low blood pressure

Chronic Effects. Kidney damage, liver damage
Target Organs. Central nervous system, eyes, skin, lungs, liver, kidneys
Medical Conditions Generally Aggravated By Exposure:

Liver disorders, kidney disorders, alcoholism, central nervous system disorders

Primary Routes Of Entry: Inhalation, ingestion, absorption, eye contact, skin contact
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FIRST AID MEASURES

Ingestion: Call aphysician. If swallowed, do not induce vomiting.
Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial Respiration. If breathing is difficult, give

oxygen.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before re-use.

Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.
Notes To Physician: Do not use adrenain or epinephrine.

PREVENTATIVE MEASURES

Ventilation: Use genera or local exhaust ventilation to meet TLV requirements.

Respiratory Protection:
Respiratory protection required if airborne concentration exceeds TLV. at concentrations above ppm, a
self-contained breathing apparatus is advised.

Eye/Skin Protection:
Safety goggles and face shield, uniform, protective suit, polyvinyl alcohol gloves are recommended.

Storage Requirements:
Keep container tightly closed. Store in secure poison area. 1solate from incompatible materials.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. stop leak if you can do so without
risk. Use water spray to reduce vapours. Take up with sand or other non-combustible absorbent material
and place into container for later disposal. Flush spill areawith water.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS CHLOROFORM 0022

PRODUCT INFORMATION

Chemical Name And : Chloroform

Chinese Name:

Synonyms. Hydrocarbon Stabilized; Trichloromethane
Chemical Family: Chlorinated Hydrocarbon
Chemical Formula: CHCl 3

C.A.S.. 67663

Product Use: Laboratory Solvent

RISK SYMBOL

HARMFUL
5E

PHYSICAL DATA

Physical State: Liquid

City University of Hong Kong 1
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Odour And Appearance: Clear, colourless liquid with ether-like odour
Odour Threshold (ppm): 200 ppm

Vapour Pressure (mmHg): 159 mmHg @ 20 deg. C

Vapour Density (Air=1): 4.13

Evaporation Rate: 0.5 (N-Butyl Acetate=1)

Boiling Point : 61.2deg. C

Freezing Point : -63.5deg. C

pH: Not Applicable

Specific Gravity: 1.48

Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Flammability: Non-Flammable

Extinguishing Media. Carbon dioxide, dry chemicals or water spray

Flash Point (Method Used): Non-Flammable

Upper Flammable Limit (% By Volume): Not applicable

Lower Flammable Limit (% By Volume): Not applicable

Autoignition Temperature: Not applicable

Hazardous Combustion Products:

At high temperatures this product decomposes to give off hydrogen chloride gas and small quantities of
other toxic and irritating vapours.

REACTIVITY DATA

Chemica Stability: Stable
Incompatibility : Alkali metals
Hazardous Decomposition Products:
At high temperatures this product decomposes to give off hydrogen chloride gas and small quantities of
other toxic and irritating vapour.

Condition To Avoid: Open flames, sparks and other sources of ignition.

HEALTH HAZARD DATA

Toxicological Properties And Hedlth Data
Toxicologica Data:

LDsy: (Ord, Rat) 908 mg/kg

LCs: (Inhalation, Rat) 47,702 mg/nT 4 hours
Effects Of Acute Exposure To Product:

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Inhaled:
Can cause central nervous system depression, which may progress rapidly to unconsciousness.
Moderate irritant of the respiratory tract.

In Contact With Skin: - Mildly irritating to skin. May produce a burning sensation.
In Contact With Eyes. Slight irritant of the eyes causing pain, lacrimation and general inflammation.
Ingested:
Can irritate the gastrointestina tract. May produce chemical pneumonia if vomiting results in
aspiration into the lungs. Ingestion can result in serious or fatal results.

Effects Of Chronic Exposure To Product:

Carcinogenicity: Has been evaluated by IARC as a carcinogen
Teratogenicity: Not available

Reproductive Effects: Not available

Mutagenicity: Not available

Synergistic Products: Not available

FIRST AID MEASURES

Eyes:

Immediately flush eyes with warm running water for a minimum of fifteen (15) minutes. (using any
available clean container, pour water in a gentle steady stream, over the eye(s). Position casualty lying
on back, face tilted to one side.) Hold eyelids open during flushing. Repeat flushing if irritation
persists. Obtain medical advice immediately. (flushing may be continued while casualty is transported
to medical facility.

Skin:
Immediately flush exposed area with large amounts of warm running water while removing contaminated
clothing (including rings, watches and shoes). Continue flushing the area up to twenty (20) minutes. If
irritation persists, repeat flushing and get medical advice.

Inhalation:

Immediately remove casualty from contaminated area to fresh air. (caution must be used by rescuers to
avoid exposure to contaminating fumes.) If breathing has stopped give artificial respiration. If breathing
and pulse are absent give CPR. Immediately obtain medical attention. Stay with casualty until medical
assistance is reached.

City University of Hong Kong 3
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Ingestion:
Do not induce vomiting. Danger of aspiration with vomiting. If the casualty is aert and not convulsing,
rinse out mouth with water. Give 4 to 8 glasses of water to dilute material. Immediately get medical
attention. If spontaneous vomiting occurs, have casualty lean forward with head down to avoid breathing
in of vomitus.

PREVENTATIVE MEASURES

Engineering Controls: local exhaust ventilation recommended.

Respiratory Protection:

Approved air-purifying respirator or self-contained breathing apparatus required for concentrations
exceeding TLV.

Eye Protection: chemical safety goggles.
Skin Protection:
PVC gloves, overdls, apron or protective clothing sufficient to prevent contact if splash occurs.

Other Persona Protective Equipment: Safety shower and eyewash fountain in the work area.
Handling Procedures And Equipment:
Avoid contact with eyes, skin and clothing and inhalation of vapours.

Storage Requirements: Store in cool, well-ventilated area away from heat, sparks and open flame.

ENVIRONMENTAL PROTECTION DATA

Lesk And Spill Procedure:
Evacuate area, provide maximum ventilation. Contain spill and collect using absorbent material.
Adeguate personal protective equipment and clothing must be worn.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS CHROMIUM CHLORIDE, 6-HYDRATE 0023

PRODUCT INFORMATION

Chemica Name: Chromium Chloride, 6-Hydrate

Chinese Name: (rri)

Common Synonyms: Chromium (I11) Chloride, Hexahydrate; Chromic Chloride, Hexahydrate
Chemica Family: Chromium Compounds

Formula: CrCl;6H,0

Formula Wt.: 266.45

C.A.S.: 10060-12-5

Product Use: Laboratory Reagent

RISK SYMBOL

HARMFUL
q5E

PHYSICAL DATA

City University of Hong Kong 1
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Physical State: Solid

Boiling Point: N/A Vapour Pressure (mmHg): N/A
Melting Point: 83 deg. C (181 deg. F) Vapour Density (Air=1): N/A
(@ 760 mmHg)
Specific Gravity: 1.76 Evaporation Rate: N/A
(Hzo:].)
Solubility(H,0): Appreciable (>10%) % Volatiles By Volume: 0

(21 deg. C)
pH: N/A

Odour Threshold (ppm): N/A
Coefficient Water/Oil Distribution: N/A
Appearance & Odour: Purpleto black crystals. Odourless.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Fire Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Flash Point (Closed Cup): N/A

Flammable Limits: Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Hydrogen chloride, chlorine and chlorine compounds

Special Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode.

Unusual Fire & Explosion Hazards: None identified.

REACTIVITY DATA

Stability: Stable
Hazardous Polymerization: Will not occur
Incompatibles: Strong oxidizing agents, lithium, nitrogen

Decomposition Products. Hydrogen chloride, chlorine and chlorine compounds
Conditions To Avoid:  None documented

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): 0.5 mg/nt
TLV IsFor Chromium (I11) Compounds, AsCr.
Short-Term Exposure Limit (STEL): Not established

The above information is believed to be accurate to the best of our know edge.
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Permissible Exposure Limit (PEL): 0.5 mg/n?

PEL Is For Chromium (111) Compounds, AsCr.

Toxicity Of Components:

Ora Rat Ldsy For Chromium Chloride, 6-Hydrate 1790 mg/kg

Intraperitoneal Mouse LD, For Chromium Chloride, 6-Hydrate 520 mg/kg

Carcinogenicity: NTP: Yes IARC: Yes ZLIST:No OSHA REG: No

Carcinogenicity:
Studies indicate Chromium (l11) Oxide is not carcinogenic. The nationa toxicity program (NTP) lists
"chromium and certain chromium compounds” as substances known to be carcinogens. Note: levels and
specific chromium compounds cannot be identified.

Reproductive Effects. None Identified.
Effects Of Overexposure:
Inhalation:
Respiratory tract ulcers, inflammation of larynx, lungs, gastrointestinal tract, and nasal passages

Skin Contact:  Irritation

Eye Contact:  Irritation

Skin Absorption: None identified
Ingestion: None identified
Chronic Effects: None identified

Target Organs. Skin
Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry:Ingestion, eye contact, skin contact

FIRST AID MEASURES

Ingestion: Call aphysician. If swallowed, if conscious, give large amounts of water. Induce vomiting.
Inhalation:

If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give
oxygen.

Skin Contact: in case of contact, flush skin with water.
Eye Contact:
In case of eye contact, immediately flush with plenty of water for at least 15 minutes.
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PREVENTATIVE MEASURES

Ventilation: Use genera or local exhaust ventilation to meet TLV requirements.

Respiratory Protection:
A respirator with dust/mist filter is recommended. If airborne concentration exceeds TLV, a

self-contained breathing apparatus is advised.

Eye/Skin Protection: Safety goggles, uniform, proper gloves are recommended.
Storage Requirements. Keep container tightly closed. Suitable for any general chemical storage area.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. with clean shovel, carefully place
material into clean, dry container and cover; remove from area. Flush spill areawith water.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS CYCLOHEXANOL 0024

PRODUCT INFORMATION

Chemical Name: Cyclohexanol
Chinese Name:

Synonyms:  Cyclohexanol

Chemical Family:Allcyclic Alcohols
Formula: CgH1,OH

C.A.S.: 108-93-0

RISK SYMBOL

PHYSICAL DATA

Physical State:Liquid
Boiling Point : 322 deg. F Vapour Pressure, mmHg/20 deg. C: 1

City University of Hong Kong 1
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Melting Point : 75 deg. F Vapour Density (Air=1): 3.5

Specific Gravity (Water=1): 0.95 Water Solubility, %: 3.6

Appearance And Odour: Evaporation Rate (Butyl Acetate=1): <1
Clear Colourless Liquid; Solid Below 70 deg. F

Aromatic Camphor-Like Odour

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Extinguishing Media: Use water spray, dry chemical, Co,, or alcohol foam. do not use a direct water

dream.

Flash Point : 151 deg. F

Flammable Limits In Air, % Lower: 1.25 Upper: 12.25

Specia Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Extinguish al nearby sources of ignition. Vapour is heavier than air and may travel to other ignition
Sources.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility: Acids, oxidizing materials, and especially nitric acid.

Hazardous Decomposition Products: May liberate carbon monoxide or carbon dioxide.
Conditions To Avoid: Heat, sparks, and open flames.

HEALTH HAZARD DATA

Primary Routes Of Exposure:  Inhalation, skin or eye contact, and swallowing

Signs And Symptoms Of Exposure:

Inhalation:
Vapours and mists irritate the nose, throat, and respiratory tract. Inhalation of higher concentrations
may cause headaches, nausea, vomiting, coma, and intestina disturbances. Inhaation of very high
concentrations or prolonged exposure may cause unconsciousness or death.

Eye Contact: Vapours will irritate the eyes. Liquid and mists may severely irritate or damage the eyes.

The above information is believed to be accurate to the best of our know edge.
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Skin Contact:
Brief contact may dry the skin. Prolonged or repeated contact may irritate the skin, causing dermétitis.
May be absorbed through the skin causing systemic effects similar to inhalation.

Swallowed: Depressant for CNS. May cause reversible or irreversible changes to exposed tissue.
Chronic Effects Of Exposure: None reported for humans. Liver and kidney damage in animal tests.

Medical Conditions Generally Aggravated By Exposure: None reported.

Oral: Rat LDs;=2060 mg/kg

Dermal: Rabbit LDLO=12 g/kg

Inhalation: Human TCLO=75 ppm

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

Other Data:

A limited foreign epidemiological study showed non-specific disturbances of the autonomic nervous
system. These effects have not been observed elsewhere. This product increased the mortality of
offspring when pregnant mice were exposed to 1% concentrations.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medical attention. Do not give anything by mouth to an unconscious or convulsing
person.

City University of Hong Kong 3
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the pel.

Respiratory Protection:

If use conditions generate vapours or mists, wear a NIOSH-approved respirator appropriate for those
emission levels. Appropriate respirators may be a full facepiece air-purifying cartridge respirator
equipped for organic vapours/mists, a self-contained breathing apparatus in the pressure demand mode,
or asupplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is aso worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, neoprene gloves, and neoprene apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:

Store in a cool, dry, well-ventilated place away from incompatible materials. Vent container carefully,
as needed, to relieve pressure. keep container tightly closed when not in use. Do not use pressure to
empty container. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.

Other Precautions:
Vapours of this product are heavier than air and will collect in low places, such as pits or degreasers, or
other poorly ventilated areas. Do not enter places where vapours are suspected unless special
respiratory protection isworn and an observer is present. Containers, even those that have been emptied,
will retain product residue and vapours. Always obey hazard warnings and handle empty containers as
if they werefull.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0024

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including neoprene boots, neoprene gloves, neoprene apron, and a
self-contained breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill
or leak issmall, a full facepiece air-purifying cartridge respirator equipped for organic vapours may be
satisfactory. In any event, always wear eye protection. Extinguish all ignition sources. For small spills
or drips, mop or wipe up and dispose of in dot-approved waste containers. For large spills, contain by
diking with soil or other non-combustible sorbent material and then pump into DOT-approved waste
containers; or absorb with non-combustible sorbent material and place residuein DOT-approved waste
containers. Keep out of sewers, storm drains, surface waters, and soil.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS CYCLOHEXANONE

0025

PRODUCT INFORMATION

Chemical Name: Cyclohexanone
Chinese Name:

Chemical Family : Ketone
Formula: CsH100O

Molecular Weight: 98.16

C.A.S: 108-94-1

RISK SYMBOL

HARMFUL
AE

PHYSICAL DATA

Physical State :Liquid
Boiling Point, 760mmHg : 155.6 deg. C

City University of Hong Kong

The above infornmation is believed to be accurate to the best of our know edge.
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Vapour Pressure At 20 deg. C: 5.2 mmHg

% Volatiles By Volume: CA 100

Freezing Point : -45.0 deg. C

Vapour Density (Air=1) : 3.4

Specific Gravity (HO=1) : @ 20 deg. C 0.95

Evaporation Rate : (BuAc=1) CA 0.3

Solubility In Water : @ 20 deg. C 15%

Appearance And Odour : Clear, colourless liquid with an acetone-like odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable
Flash Point, (Test Method): 44 deg. C (Tag Closed Cup)
Extinguishing Media: Carbon dioxide, dry chemical, or foam.
Flammable Limits In Air % By Volume: Lower Limit 1.2 Upper Limit 8.1
Auto Ignition Temperature: 420 deg. C
Unusual Fire And Explosion Hazards: None, other than combustibility.
Specia Fire Fighting Procedures:
Wear full protective clothing and self-contained breathing apparatus. Heat will build pressure and may
rupture closed storage containers. Keep fire-exposed containers cool with water spray.

REACTIVITY DATA

Stability : Stable

Hazardous Polymerization : Not expected to occur.

Incompatibility : Strong oxidizing agents and strong acids and bases.

Hazardous Decomposition Products :

Incomplete combustion can generate carbon monoxide and other toxic vapours.

Conditions To Avoid : Heat, sparks, open flame, open containers, and poor ventilation.

The above information is believed to be accurate to the best of our know edge.
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HEALTH HAZARD DATA

Occupational Exposure Limits Concentration Immediately Dangerous
To Hedlth

OSHA 8-hour PEL - 50 ppm OSHA/NIOSH Not listed
Celling - Not listed
Peak - Not listed Odour threshold

ACGIH TLV-TWA - 25 ppm (Skin) NSC Not listed

TLV-STEL - 100 ppm NIOSH & OHS 0.12 ppm
(15-min)

NIOSH TLV-TWA - 25 ppm
TLV-C - Not listed

Primary Routes Of Entry:
Cyclohexanone may exert its effects through inhaation, skin absorption, and ingestion.

Industrial Exposure: Route of exposure/signs and symptoms

Inhalation:

Exposure can cause eye, nose, and throat irritation, headache, nausea, dizziness, narcosis, and
UNCONSCI OUSNESS.

Eye Contact: Liquid and high vapour concentration can cause irritation and sight corneal clouding.
Skin Contact:
Prolonged or repeated skin contact can cause irritation and dermatitis through defatting of skin.

Ingestion: Can cause gastrointestinal tract irritation, nausea, drowsiness, and narcosis.

Effects Of Overexposure:

Cyclohexanone is an eye and mucous membrane irritant, primary skin irritant, and central nervous system
depressant. Acute exposure irritates the eyes and upper respiratory tract, with high concentrations
producing narcosis.

Medical Condition Aggravated By Exposure:
Preclude from exposure those individuals susceptible to dermatitis.

City University of Hong Kong 3
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FIRST AID MEASURES

Inhalation:
Immediately remove to fresh air. If not breathing, administer mouth-to-mouth rescue breathing. If there is
no pulse administer cardiopulmonary resuscitation (CPR). Contact physician immediately.

Eye Contact:
Rinse with copious amounts of water for at least 15 minutes. Get Emergency medical assistance.

Skin Contact:
Flush thoroughly for at least 15 minutes. Wash affected skin with soap and water. Remove contaminated
clothing and shoes. Wash clothing before re-use, and discard contaminated shoes. Get emergency
medical assistance.

Ingestion:
Cdll local poison control centre for assistance. Contact physician immediately. Never induce vomiting or
give anything by mouth to a victim unconscious or having convulsions.

PREVENTATIVE MEASURES

Ventilation:
Adequate ventilation is required to protect personnel from exposure to chemical vapours exceeding the
PEL and to minimize fire hazards. The choice of ventilation equipment, either local or genera, will
depend on the conditions of use, quantity of material, and other operating parameters.

Respiratory:
Use approved respirator equipment. Follow niosh and equipment manufacturer's recommendations to
determine appropriate equipment (air-purifying, air-supplied, or self-contained breathing apparatus).

Eyes:
Safety glasses are considered minimum protection. Goggles or face shield may be necessary depending
on quantity of material and conditions of use.

Skin:

Protective gloves and clothing are recommended. The choice of material must be based on chemical
resistance and other user requirements. generaly, neoprene offers acceptable chemical resistance.
Individuals who are acutely and specifically sensitive to cyclohexanone may require additional
protective equipment.

The above information is believed to be accurate to the best of our know edge.
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Storage:

Cyclohexanone should be protected from temperature extremes and direct sunlight. Proper storage of
cyclohexanone must be determined based on other materials stored and their hazards and potential
chemical incompatibility. In general, cyclohexanone should be stored in an acceptably protected and
secure toxic storage room.

Other:
Emergency eye wash fountains and safety showers should be available in the vicinity of any potentid
exposure.

ENVIRONMENTAL PROTECTION DATA

Spill Control:

Protect from ignition. Wear protective clothing and use approved respirator equipment. Absorb spilled
material in an absorbent recommended for solvent spills and remove to a safe location for disposal by
approved methods. If released to the environment, comply with al regulatory notification requirements.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS METHYLENE CHLORIDE 0026

PRODUCT INFORMATION

Chemical Name : Methylene Chloride

Chinese Name:

Synonyms : Dichloromethane, Methylene Dichloride
Chemical Family : Chlorinated Hydrocarbon
Formula: CH.CI,

Molecular Weight : 84.93

C.A.S: 75-09-2

RISK SYMBOL

HARMFUL
5E

PHYSICAL DATA

Physical State : Liquid

City University of Hong Kong 1
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Boiling Point, 760mmHg. : 39.75 deg. C

Vapour Pressure At 20 deg. C : 350 mmHg

% Volatiles By Volume : CA 100

Freezing Point : -95.14 deg. C

Vapour Density (Air=1) : 2.9

Specific Gravity (H,0=1) : @ 20 deg. C 1.33

Evaporation Rate : (Ether=1) CA 0.7

Solubility In Water : @ 20 deg. C 1.6%

Appearance And Odour : Clear, colourless liquid with a sweet ether-like odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Extinguishing Media:

Use dry chemical, carbon dioxide, foam, or water spray as appropriate for surrounding fire and
materials.

Flash Point, (Test Method) None (Closed Cup)
Flammable Limits In Air % By Volume: Lower Limit 12.0 Upper Limit 19.0
Auto Ignition Temperature 556 deg. C

Unusual Fire And Explosion Hazards :

Concentrated vapours can be ignited by high intensity heat source or flame. Toxic and corrosive gases
are formed on contact with flames or hot glowing surfaces.

Specia Fire Fighting Procedures:

Non-flammable material. Wear full protective clothing and self-contained breathing apparatus. Heat
will build pressure and may rupture closed storage containers. Keep fire-exposed containers cool with
water spray.

REACTIVITY DATA

Stability : Stable

Hazardous Polymerization : Not expected to occur.

Incompatibility : Active metals and strong alkaline solutions.

Hazardous Decomposition Products : Phosgene, hydrogen chloride, and chlorine.

Conditions To Avoid : Heat, sparks, open flame, open containers, poor ventilation, and moisture.

The above information is believed to be accurate to the best of our know edge.
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HEALTH HAZARD DATA

Occupational Exposure Limits Concentration Immediately Dangerous
To Hedlth
OSHA 8 Hour PEL - 500 ppm
Ceiling - 1000 ppm OSHA/NIOSH 5,000 ppm
Peak - 2000 ppm
Odour Threshold
ACGIH TLV-TWA - 100 ppm
TLV-STEL - 500 ppm NSC 200 ppm
(15 min)

Niosh Lowest Feasable Limit

Carcinogenic Data:

Methylene chloride is listed as a suspected human carcinogen by acgih and as an animal carcinogen by
IARC and NTP.

Primary Routes Of Entry:
Methylene chloride may exert its effects through inhalation, skin absorption, and ingestion.

Industrial Exposure: Route Of Exposure/Signs And Symptoms
Inhalation:

Exposure can cause light-headedness, vertigo, drowsiness, narcosis, headache and dizziness,
unconsciousness, and even death in extreme cases. Exposure to vapours can elevate
carboxyhemoglobin levelsin the cardiovascular system.

Eye Contact:
Liquid or high vapour concentration can cause pain and irritation with sight corneal injury possible.

Skin Contact:

Prolonged or repeated skin contact can cause irritation and dermatitis through defatting of skin.
Prolonged contact can result in skin absorption.

Ingestion: can cause burning of throat and mouth.

Effects Of Overexposure:
Acute inhaation or ingestion causes mild central nervous system depression. The primary toxic effect
is narcosis. Other toxic effects are pulmonary edema, encephaopathy, and hemolysis. Methylene
chloride irritates the eyes, skin and respiratory tract. No systemic effects have been reported in
humans, although excessive concentrations have caused cancer and liver and kidney damage in animals.

Medical Condition Aggravated By Exposure:
City University of Hong Kong 3
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Preclude from exposure individuals with diseases of liver, kidneys, cardiovascular and central nervous
systems, and heavy smokers. simultaneous exposure to methylene chloride and acohol can increase the
toxic hazards of methylene chloride.

FIRST AID MEASURES

Inhalation:
Immediately remove to fresh air. If not breathing, administer mouth-to-mouth rescue breathing. If there
is no pulse administer cardiopulmonary resuscitation (CPR). Contact physician immediately.

Eye Contact:
Rinse with copious amounts of water for at least 15 minutes. Get emergency medical assistance.

Skin Contact:
Flush thoroughly for at least 15 minutes. Wash affected skin with soap and water. Remove contaminated
clothing and shoes. Wash clothing before re-use, and discard contaminated shoes. Get emergency
medical assistance.

Ingestion:
Call local poison control centre for assistance. Contact physician immediately. Never induce vomiting
or give anything by mouth to a victim unconscious or having convulsions.

PREVENTATIVE MEASURES

Ventilation:
Adequate ventilation is required to protect personnel from exposure to chemical vapours exceeding the
PEL. The choice of ventilation equipment, either local or general, will depend on the conditions of use,
quantity of material, and other operating parameters.

Respiratory:
Use approved respirator equipment. Follow niosh and equipment manufacturer's recommendations to
determine appropriate equipment (air-purifying, air-supplied, or self-contained breathing apparatus).

Eyes:
Safety glasses are considered minimum protection. Goggles or face shield may be necessary depending
on quantity of material and conditions of use.

The above information is believed to be accurate to the best of our know edge.
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Skin:
Protective gloves and clothing are recommended. The choice of material must be based on chemica
resistance and other user requirements. Generally, viton, polyvinyl acohol, or neoprene offer acceptable
chemical resistance. Individuals who are acutely and specificaly sensitive to methylene chloride may
require additional protective equipment.

Storage:
Methylene chloride should be protected from moisture, temperature extremes and direct sunlight. Proper
storage of methylene chloride must be determined based on other materials stored and their hazards and
potential chemical incompatibility. In general, methylene chloride should be stored in a cool, well

ventilated and secure toxic storage room.

Other:
Emergency eye wash fountains and safety showers should be available in the vicinity of any potentid

exposure.

ENVIRONMENTAL PROTECTION DATA

Spill Control:

Wear protective clothing and use approved respirator equipment. Absorb spilled material in an
absorbent recommended for solvent spills and remove to a safe location for disposal by approved
methods.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS ETHYL ETHER 0027

PRODUCT INFORMATION

Chemica Name: Ethyl Ether

Chinese Name:

Synonyms: Ether; Diethyl Ether; Ethyl Oxide; Sulfuric Ether
Chemica Family : Ether

Formula: C,HsOC,Hs5

C.A.S.: 60-29-7

RISK SYMBOL

PHYSICAL DATA

Physical State : Liquid
Boiling Point : 94.1 deg. F Vapour Pressure, mmHg/20 deg. C: 439

City University of Hong Kong 1
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Melting Point : -176.8 deg. F Vapour Density (Air=1): 2.55
Specific Gravity (Water=1): 0.71 Water Solubility, %: 6.9
Appearance And Odour: Clear colourless liquid; sweet pungent odour.
Evaporation Rate (Butyl Acetate=1): 37.5

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Flash Paint : <0

Extinguishing Media:

Use water spray, dry chemical, CO,, acohol or polymer foam. Water may be ineffective.

Flammable Limits In Air, Lower: 1.9 Upper: 48
Specia Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:

Because of the materia's low boiling point, it may be best to treat this chemical as a gas. Exercise
caution to avoid contact between ether vapour and streamlines and other hot metal surfaces. Vapours are
heavier than air and may travel a considerable distance to ignition sources and flash back. In the
presence of oxygen or on long standing or exposure to sunlight in bottles, unstable peroxides sometimes
form which may explode spontaneously or when heated.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Material forms peroxidesin the presence of air. The peroxides may be explosive.

Incompatibility:

Strong oxidizing agents, triethylduminum and air, trimethylaluminum and air, lithium aluminum hydride,
and acety| peroxide

Hazardous Decomposition Products: Peroxides.
Conditions To Avoid: Heat, sparks, open flames, exposure to light and prolonged exposure to air.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin or eye contact.

The above information is believed to be accurate to the best of our know edge.
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Signs And Symptoms Of Exposure:

Inhalation:
Vapours and mists irritate the nose and throat. Inhalation of higher concentrations may cause
headaches, nausea, vomiting, dizziness, and coma. Inhaation of very high concentrations or prolonged
eXposure may cause Unconsciousness or death.

Eye Contact: Vapours will irritate the eyes. Liquid and mistswill irritate and may burn the eyes.

Skin Contact:
No irritation is likely after brief contact but may be irritating after prolonged contact. Covered contact
may cause burns.

Swallowed:
Swallowing large quantities causes headaches, nausea, vomiting, dizziness, stupor, intoxication, and
perhaps unconsciousness.

Chronic Effects Of Exposure: Prolonged exposure may result in respiratory failure and death.

Medical Conditions Generally Aggravated By Exposure: None reported.
Ord: Rat LDsp = 1.7 g/kg; Human LDLO = 420 mg/kg

Dermal: None found

Inhalation: Rat LCs, = 73,000 ppn/150 min.

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration

Other Data: None

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
City University of Hong Kong 3
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If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medical attention. Do not give anything by mouth to an unconscious or convulsing
person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the PEL.

Respiratory Protection:

If use conditions generate vapours or mists, wear a nioshapproved respirator appropriate for those
emission levels. Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge
respirator equipped for organic vapours/mists, a self-contained breathing apparatus in the pressure
demand mode, or a supplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is aso worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Handling And Storage Precautions:
Keep away from heat, sparks, and flames. Store in a cool, dry, well-ventilated place away from
incompatible materials. Keep air out of the container. Electrically ground al equipment when handling
this product and use only non-sparking tools. Keep container tightly closed when not in use. Do not use
pressure to empty container. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

Other Precautions:
Didtillation, evaporation, or exposure to light will accelerate peroxide formation. Addition of reducing
agents or water tend to lessen peroxide formation.

The above information is believed to be accurate to the best of our know edge.
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ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped for organic vapours may be
satisfactory. In any event, always wear eye protection. Extinguish all ignition sources and ensure that all
handling equipment is electrically grounded. For small spills or drips, mop or wipe up and dispose of in
DOT-approved waste containers. For large spills, contain by diking with soil or other non-combustible
absorbent materials and then pump into DOT-approved waste containers, or absorb with
non-combustible sorbent material, place residue in DOT-approved waste containers. Keep out of
sawers, storm drains, surface waters, and soil. Comply with all applicable governmental regulations on
spill reporting, and handling and disposal of waste.
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Material Safety Data Sheet

City University of Hong Kong

MSDS DIPHENYLAMINE 0032

PRODUCT INFORMATION

Chemica Name: Diphenylamine

Chinese Name:

Synonyms: Dpa, Phenylaniline, Biphenylamine
Chemical Family: Aromatic Amine

Molecular Formula: (CgHs),NH

C.A.S.: 122-39-4

Product Use: Stabilizer for perfume, explosives

RISK SYMBOL

PHYSICAL DATA

Physical State: Solid
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Appearance And Odour: Flora odour, brown flake which may darken slowly on storage.
Odour Threshold: Not available

Boiling Range : 302 deg. C @ 760 mmHg

Mélting/Freezing Point : 52.9 deg. C @ 760 mmHg

Vapour Pressure: 1 mmHg @ 109 deg. C

Specific Gravity: 1.16

Vapour Dendity: No data

Bulk Density: Not applicable

Evaporation Rate: No data

Solubility: Soluble in water; also ethanol, benzene and agueous minera acid solutions
% Volatile By Volume: 100%

pH: No data

Coefficient Of Water/Oil Distribution: Not available

Rate Of Burning: Not available

Explosive Power: Not available

FIRE AND EXPLOSION DATA

Condition Of Flammability: Not application

Fire Extinguishing Media: Water, carbon dioxide, dry chemical, foam

Flash Point (Method): 153 deg. C (Closed Cup)

Flammability Limits In Air (%): Uel: Not applicable Lel: Not applicable

Autoignition Temperature: 643 deg. C

Fire Fighting Procedures:

The materia will burn if ignited. Sand or earth can be used on small isolated fires. Larger fires may
be extinguished with water, carbon dioxide, dry chemical or foam.

Other Fire Or Explosion Hazards:

Materials release toxic vapours or gases on therma decomposition. Full protective equipment,
including a self-contained breathing apparatus, should be worn when material is involved in fire.
Possibility of formation of flammable dust clouds.

REACTIVITY DATA

Stability:
Under Normal Conditions: Stable
Under Fire Conditions:  Stable
Hazardous Polymerization: Will not occur
Incompatibility: Oxidizing materials
Hazardous Decomposition Or Combustion Products:
Thermal decomposition will cause the release of toxic gases or vapours.

The above information is believed to be accurate to the best of our know edge.
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Conditions To Avoid: High temperatures

HEALTH HAZARD DATA

Recommended Exposure Limit: ACGIH TLV/TWA: 10 mg/nT

Toxicological Data: LDs, (Oral, Guinea Pig) = 300 mg/kg (1)

Carcinogenicity Data:

A potential impurity of this product, 4-aminodiphenyl, is listed by acgih (ammerican conference of
governmental industrial hygienists) as a substance associated with industrial processes, recognized to
have carcinogenic potential. Concentrations of 4-aminodiphenyl in this product are controlled and do
not exceed 20 ppm.

Reproductive Effects: No information is available and no adverse reproductive effects are anticipated.
Mutagenicity Data: No information is available and no adverse mutagenic effects are anticipated.
Teratogenicity Data: No information is available and no adverse teratogenic effects are anticipated.

Synergistic Materials: None known

Effects Of Exposure When:

Inhaled:
Dust isirritating to the nose, throat and respiratory tract, and may cause coughing and sneezing, central
nervous system (CNS) depression, bladder irritation, tachycardia, and systemic poisoning. (see "other
health effects")

In Contact With The Skin:
Dust may cause mild irritation of the intact skin and possible sensitization. May be absorbed through
intact skin causing central nervous system (CNS) depression, bladder irritation, increased pulserate
and systemic poisoning.

In Contact With The Eyes:
May cause irritation, corneal burns, conjunctivitis, and possible corneal damage.

Ingested:
May cause irritation and burning of the mouth, throat and respiratory tract and abdominal pain. Can
cause central nervous system (CNS) depression, bladder irritation, tachycardia, and systemic
poisoning. (see "other health effects")
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Other Health Effects:

Cns depression is characterized by headache, dizziness, drowsiness, nausea, vomiting, abdominal pain
and incoordination. Severe overexposures may lead to coma and possible death due to respiratory
faillure. Animal studies have shown that exposure to diphenylamine may cause methemoglobinemia and
damage to the liver, kidney, heart and spleen. Initiad manifestation of methemoglobinemia is cyanosis,
characterized by navy blue, amost black, lips, tongue, and mucous membranes, with skin colour being
date gray. Further manifestation is characterized by headache, weakness, dyspnea, dizziness, stupor,
respiratory distress, and desth due to anoxia.

FIRST AID MEASURES

Inhaled:

Move victim to fresh air. Stay with victim and have a second rescuer obtain oxygen equipment and call
an ambulance. Oxygen should be administered by trained personnel. Give artificia respiration only if
breathing has stopped. Give cardiopulmonary resuscitation (CPR) if there is no breathing and no pulse.
Obtain medical attention immediately.

In Contact With The Skin:

Flush skin with running water then continue flushing with running water for a minimum of 20 minutes.
Start flushing while removing contaminated clothing. If irritation persists, repeat flushing. Obtain
medical attention immediately.

In Contact With The Eyes:
Immediately flush eyes with running water for a minimum of 20 minutes. hold eyelids open during
flushing. If irritation persists, repeat flushing. Obtain medical attention immediately.

Ingested:

If victim is aert and not convulsing, give 1/2 to 1 glass of water to dilute material. Immediately contact
local poison control centre. vomiting should be induced under the direction of a physician or a poison
control centre. If spontaneous vomiting occurs, have victim lean forward with head down to avoid
breathing in of vomitus, rinse mouth and administer more water. Immediately transport victim to an
emergency facility.

PREVENTATIVE MEASURES

Recommendations listed in this section indicate the type of equipmentwhich will provide protection
against overexposure to this product. conditions of use, adequacy of engineering or other control
measures, and actual exposures will dictate the need for specific protective devices at your workplace.

Engineering Controls: local exhaust ventilation required.

The above information is believed to be accurate to the best of our know edge.
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Respiratory Protection:
A niosh/msha approved air-purifying respirator equipped with organic vapour cartridges for
concentrations up to 10 mg/nt. An air-supplied respirator if concentrations are higher or unknown.

Skin Protection: Gloves found to be impervious under conditions of use.

Eye Protection: Use chemica safety goggles when there is potentia for eye contact.
Other Personal Protective Equipment: Impervious clothing as required.

Handling Procedures And Equipment: Not applicable

Storage Temperature ( deg. C): Not critical

Storage Requirements: Store in cool, dry, well-ventilated area.

Other Precautions; The creation of flammable dust clouds should be avoided.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Lesk:

Stop discharge and contain run-off from rainwater by dying (eg. Earth) for release to land, or contain
discharge by damming and water diversion if possible for release to water. Collect product and
contaminated soil and water for recovery or disposal.

Environmental Effects:

Harmful to aguatic life a low concentrations. May be an aesthetic nuisance due to colour. No
quantitative data are available.

Deactivating Chemicals: None known
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM PHOSPHATE, DIBASIC 0033

PRODUCT INFORMATION

Chemical Name: Potassium Phosphate, Dibasic
Chinese Name:

Common Synonyms. Dipotassum Hydrogen Phosphate
Chemical Family: Potassum Compounds

Formula: K>-HPO,

Formulawt.: 174.18

CASNO.: 7758-11-4

Product Use:  Laboratory Reagent

RISK SYMBOL

PHYSICAL DATA
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Physical State: Solid

Boiling Point: N/A Vapour Pressure (mmHg): N/A
Melting Point: N/A Vapour Density (Air=1): N/A
Specific Gravity: N/A Evaporation Rate: N/A
(H,0=1)
Solubility(H,O): Appreciable (>10%) % Volatiles By Volume: O

(21 deg. C)
pH: N/A

Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: White powder.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Fire Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Flash Point (Closed Cup): N/A

Flammable Limits: Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Toxic Gases Produced: Oxides of phosphorus

Specia Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode.

Unusual Fire & Explosion Hazards. None identified.

REACTIVITY DATA

Stability: Stable
Hazardous Polymerization: Will not occur
Incompatibles: None identified

Decomposition Products: Oxides of phosphorus
Conditions To Avoid:  None documented

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): Not established
Short-Term Exposure Limit (STEL): Not established
Permissible Exposure Limit (PEL): Not established
Toxicity Of Components. No information is available

The above information is believed to be accurate to the best of our know edge.
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Carcinogenicity: NTP:No IARC:No ZLIST:No OSHA REG: No
Carcinogenicity: None identified.

Reproductive Effects: None identified.

Effects Of Overexposure:

Inhalation:  None identified

Skin Contact:  None identified

EyeContact: Noneidentified

Skin Absorption: None identified

Ingestion: ~ Noneidentified

Chronic Effects: None identified
Target Organs. None identified

Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: None indicated

FIRST AID MEASURES

Ingestion:
If swallowed and the person is conscious, immediately give large amounts of water. Get medica
attention.

Inhalation: If a person breathesin large amounts, move the exposed person to fresh air.
Skin Contact:
In case of contact, immediately wash skin with plenty of soap and water for at least 15 minutes.

Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

PREVENTATIVE MEASURES

Ventilation:
Use adequate general or local exhaust ventilation to keep fume or dust levels aslow as possible.

Respiratory Protection:

None required where adequate ventilation conditions exist. If airborne concentration is high, use an
appropriate respirator or dust mask.
Eye/Skin Protection:  Safety goggles, proper gloves are recommended.

Storage Requirements. Keep container tightly closed. Suitable for any general chemical storage area.
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ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear suitable protective clothing. Carefully sweep up and remove.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS ETHANOL 0034

PRODUCT INFORMATION

Chemical: Ethanol

Chinese Name:

Synonyms:  Ethyl Alcohol
Chemical Family: Alcohols
Formula. C,HsOH
Molecular Weight: 46.07
CA.S.: 64-17-5

RISK SYMBOL

PHYSICAL DATA

Physical State: Liquid
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Solubility (%): Complete

Boiling Point Of Product: 78.2 deg. C (172.8 deg. F) @ 760 mmHg
Vapour Pressure Of Product: 43 mmHg @ 20 deg. C

Vapour Density Of Product: 1.6 (Air = 1)

Specific Gravity Of Product: 0.8107 @ 20/20 deg. C (H,0=1)
Percent Volatile (%): 100 (By Volume)

Evaporation Rate: 3.2 (Butyl Acetate = 1)

Freezing Point: Below -123 deg. C (-189 deg. F)

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Extinguishing Media:

Alcohol-type foam applied by manufacturers recommended techniques for large fires; carbon dioxide or
dry chemical for small spill fires

Flash Point Of Product: 62 deg. F (Tag Closed Cup); 74 deg. F (Tag Open Cup)
Lower Explosive Limit: 3.3% (By Volume)
Upper Explosive Limit: 19.0% (By Volume)

Special Fire Fighting Procedures:
Addition of water spray (fog) may reduce intensity of the flames. Use self-contained breathing apparatus
and protective clothing.

Unusual Fire/Explos Hazards:

Vapours form from this product and may travel or move by air currents and ignited by pilot lights, other
flames, smoking, sparks, heaters, electrica equip., Static discharges, or other ignition sources at
locations distant from handling point

REACTIVITY DATA

Stability: Stable.

Hazardous Polymerization: Will not occur.

Incompatibility: : None

Hazardous Combustion Or Decomposition Products:

Burning can produce carbon monoxide and/or carbon dioxide

Conditions To Avoid: Heat, fire, ignition sources.

The above information is believed to be accurate to the best of our know edge.
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HEALTH HAZARD DATA

TLV'S: 1000 ppm, ACGIH 1984-5; OSHA 29 CFR PARA. 1910.1000 TABLE Z-1
Effects Of Acute Overexposure:
Eye Contact: Minor irritation
Skin Contact: No evidence of adverse effects from available information.
Skin Absorption:  No evidence of adverse effects from available information.
Inhalation: May cause dizziness, drowsiness, nausea and vomiting
Ingestion:
Dizziness, drowsiness, decreased reaction, euphoria, nausea, vomiting, staggering gait, and coma

Effects Of Repeated Overexposure: No evidence of adverse effects from available information
Other Health Hazards. none currently known

FIRST AID MEASURES

Eye Contact: Immediately flush eyes with water for at least 15 minutes. Call a physician.

Skin Contact: Flush with water

Inhalation: Remove to fresh air

Ingestion: Give two glasses of water and induce vomiting

Notes To Physician:

Treatment of overexposure should be directed at the control of symptoms and the clinical condition

PREVENTATIVE MEASURES

Eye Protection: Safety glasses

Skin Protection: Protective gloves. neoprene

Respiratory Protection: Self-contained breathing apparatus in high concentrations

Ventilation Requirements:
This product should be confined within closed equipment, in which case general (mechanical) room
ventilation should be suitable. Special, local ventilation is needed at points where vapours are expected
to be vented to the workplace air.

Other Protective Equipment: Eye bath, safety shower
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Storage And Handling:
Keep away from heat, sparks, and flame. Keep container closed. Use with adequate ventilation. Wash
thoroughly after handling. Avoid breathing vapours.

ENVIRONMENTAL PROTECTION DATA

Cleanup:
Extinguish and do not turn on any ignition source until area is determined to be free from explosion or
fire hazards. Collect large spillsfor disposal. Flush small spills with water.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS ETHYL ACETATE 0035
PRODUCT INFORMATION

Chemical Name : Ethyl Acetate

Chinese Name:

Synonyms : Ethyl Ethanoate, Acetic Acid Ethyl Ester
Chemica Family : Ester

Molecular Formula: C,HsCOOCH;3

Molecular Weight : 88.11

C.A.S:141-78-6

RISK SYMBOL

PHYSICAL DATA

Physical State : Liquid
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Boiling Point, 760mmHg. : 77.11 deg. C

Vapour Pressure At 20 deg. C: 73.0 mmHg

% Volatiles By Volume : CA 100

Freezing Point : -83.97 deg. C

Vapour Density (Air=1) : 3.0

Specific Gravity (H,0=1) : @ 20 deg. C 0.901

Evaporation Rate : (BuAc=1) Ca5

Solubility In Water : @ 20 deg. C 8.7%

Appearance And Odour : Clear, colourless liquid with a characteristic fruity odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Extinguishing Media: Carbon dioxide, dry chemical, or acohol foam.

Flash Point, (Test Method) -4 deg. C (Tag Closed Cup)

Flammable Limits In Air % By Volume: Lower Limit 2.2 Upper Limit 11.5

Auto Ignition Temperature 426 deg. C

Specia Fire Fighting Procedures :

Wear full protective clothing and self-contained breathing apparatus. heat will build pressure and
rupture closed storage containers. Keep fire-exposed containers cool with water spray.

REACTIVITY DATA

Stability : Stable

Hazardous Polymerization : Not expected to occur.

Incompatibility : Strong oxidizing agents and strong acids and bases.
Hazardous Decomposition Products :

Incomplete combustion can generate carbon monoxide and other toxic vapours.

Conditions To Avoid : Heat, sparks, open flame, open containers, and poor ventilation.

The above information is believed to be accurate to the best of our know edge.
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HEALTH HAZARD DATA

Occupational Exposure Limits Concentration Immediately Dangerous
To Hedlth
OSHA TWA - 400 ppm
STEL - Not Listed OSHA/NIOSH 10,000 ppm
CEILING - Not Listed
Odour Threshold
ACGIH TLV-TWA - 400 ppm
TLV-STEL - Not Listed NSC 10 ppm
NIOSH 50 ppm

Carcinogenic Data: Ethyl acetate is not listed as a carcinogen by IARC, NTP, OSHA, or ACGIH.
Primary Routes Of Entry:
Ethyl acetate may exert its effects through inhalation, skin absorption, and ingestion.

Industrial Exposure: Route of exposure/signs and symptoms

Inhalation:
Exposure can cause respiratory irritation, headache, nausea, liver and kidney damage and pulmonary
edema

Eye Contact:
Liquid and high vapour concentration can cause irritation, conjunctivitis, and corneal clouding.

Skin Contact:
Prolonged or repeated skin contact can cause irritation and dermatitis through defatting of the skin.

Ingestion: can cause irritation of gastrointestinal tract.

Effects Of Overexposure:
Ethyl acetate is a mild eye and mucous membrane irritant, primary skin irritant and central nervous
system depressant. Repeated contact with ethyl acetate produces eczematous and sensitization
dermatitis. Acute inhaation may produce narcosis, anemia, liver and kidney damage, and pulmonary

edema.

Medical Condition Aggravated By Exposure:
Preclude from exposure those individuals with diseases of eyes, liver, kidneys, lungs a2nd those
susceptible to dermatitis.
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FIRST AID MEASURES

Inhalation:
Immediately remove to fresh air. If not breathing, administer mouth-to-mouth rescue breathing. If there
isno pulse administer cardiopulmonary resuscitation (CPR). Contact physician immediately.

Eye Contact:
Rinse with copious amounts of water for at least 15 minutes. Get emergency medical assistance.

Skin Contact:

Flush thoroughly for at least 15 minutes. Wash affected skin with soap and water. Remove contaminated
clothing and shoes. Wash clothing before re-use, and discard contaminated shoes. Get emergency
medical assistance.

Ingestion:
Call local poison control centre for assistance. Contact physician immediately. Never induce vomiting or
give anything by mouth to a victim unconscious or having convulsions.

PREVENTATIVE MEASURES

Ventilation:
Adequate ventilation is required to protect personnel from exposure to chemical vapours exceeding the
PEL and to minimize fire hazards. The choice of ventilation equipment, either local or general, will
depend on the conditions of use, quantity of material, and other operating parameters.

Respiratory:
Use approved respirator equipment. Follow niosh and equipment manufacturer's recommendations to
determine appropriate equipment (air-purifying, air-supplied, or self-contained breathing apparatus).

Eyes:
Safety glasses are considered minimum protection. Goggles or face shield may be necessary depending
on quantity of material and conditions of use.

Skin:
Protective gloves and clothing are recommended. The choice of material must be based on chemical
resistance and other user requirements. Generally, neoprene or natural rubber offer acceptable chemical
resistance. Individuals who are acutely and specifically sensitive to ethyl acetate may require additional
protective equipment.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Storage:
Ethyl acetate should be protected from temperature extremes and direct sunlight. Proper storage of ethyl

acetate must be determined based on other materials stored and their hazards and potential chemical
incompatibility. In genera, ethyl acetate should be stored in an acceptably protected and secure

flammable liquid storage room.

Other:
Emergency eye wash fountains and safety showers should be available in the vicinity of any potentid

exposure. Ground and bond metal containers to minimize static sparks.

ENVIRONMENTAL PROTECTION DATA

Spill Control:
Protect from ignition. Wear protective clothing and use approved respirator equipment. Absorb spilled

material in an absorbent recommended for solvent spills and remove to a safe location for disposal by
approved methods. If released to the environment, comply with al regulatory notification requirements.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS ETHYLENEDIAMINE 0036

PRODUCT INFORMATION

Chemica Name: Ethylenediamine

Chinese Name: -[ 1, 2]

Synonyms: Ethylenediamine; 1,2-Ethanediamine; EDA; EDA-HP; EDA-UHP
Formula: H2NCH2CH2NH2

C.A.S.:107-15-3

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State : Liquid

Boiling Point : 243.1 deg. F Vapour Pressure, mmHg/20 deg. C: 10
Mélting Point : 52 deg. F Vapour Density (Air=1): 2.07
City University of Hong Kong 1

The above infornmation is believed to be accurate to the best of our know edge.
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Specific Gravity (Water=1): 0.898 @ 20/20 deg. C Water Solubility, %: 100
Evaporation Rate (Butyl Acetate=1): 0.91
Appearance And Odour: Water-white liquid; strong amine odour

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Extinguishing Media: Use water spray, dry chemical, CO,, or alcohol foam.
Flash Point : 108 deg. F Tag open cup

Flammable Limits In Air, % Lower: 4.2 Upper: 14.4

Specia Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire. Do not direct a solid stream of water or
foam into hot, burning pools; this may cause splattering and increase fire intensity.

Unusual Fire And Explosion Hazards:
Extinguish al nearby sources of ignition. Vapours may under go spontaneous combustion when mixed
with air.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Acids, oxidizing materials, chlorinated organic compounds, nitromethane, and copper and its aloys.
Also avoid contamination with epoxides, aldehydes, ketones, acryketes and organic halides.

Hazardous Decomposition Products:
May liberate carbon monoxide, carbon dioxide, oxides of nitrogen, and ammonia.

Conditions To Avoid:
Heat, sparks, and open flames. Some decomposition can occur upon vigorous heating.

HEALTH HAZARD DATA

Primary routes of exposure: skin or eye contact, inhalation.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Signs And Symptoms Of Exposure:

Inhalation:

Vapours are irritating and may cause nausea, vomiting, and sensitization of the respiratory tract.
Repeated exposure to high vapour concentrations may cause liver and kidney damage. Vapours are
irritating and may cause excessive tear formation, burning sensation of the nose and throat, coughing,
wheezing, shortness of breath, nausea and vomiting. Extremely high vapour concentrations may cause
lung damage. some individuals may develop asthma

Eye Contact:

Vapours, liquid, and mists are extremely corrosive to the eyes. Brief contact of the vapours will be
severely irritating. Brief contact of the liquid or mists will severely damage the eyes and prolonged
contact may cause permanent eye injury which may be followed by blindness. Exposure to the vapour
may cause minor transient edema of the cornea epithelium. this condition, referred to as "glaucopsia’,
"blue haze" or "blue-grey haze" produces a blurring of vision against a genera bluish haze and the
appearance of halos around bright objects. The effect disappears spontaneously within afew hours of the
end of an exposure, and leaves no sequelae. Although not detrimental to the eye per se, glaucopsia
predisposes an affected individual to physical accidents, and reduces the ability to undertake skilled
tasks such as driving a motorized vehicle.

Skin Contact:
Causes chemical burns. A strong sensitizer which may cause skin rash. prolonged or repeated exposure
may result in absorption of harmful amounts.

Swallowed:
Swallowing large quantities causes headaches, nausea, vomiting, and perhaps unconsciousness.
Moderately toxic. May also cause dizziness, weakness, thirst, collapse and possible coma. The severity
and nature of these disorders depends on the amount swallowed.

Chronic Effects Of Exposure:
Exposure may sensitize the skin or respiratory tract. Repeated inhalation or skin contact may also cause
an allergic response such as a skin rash or asthma. May cause liver and kidney damage.

Medical Conditions Generally Aggravated By Exposure:

Persons with preexisting asthma, dlergies, or known sensitization to ethylenediamine may be more
susceptible to the effects of this product. it may aggravate existing dermatitis. Breathing of vapour and
mists may aggravate inflammatory or fibrotic pulmonary disease.

Ord: Rat LDg, = 1,160 mg/kg

Dermal: Rabbit LDsy = 730 mg/kg

Inhalation: Human TCLO = 200 ppm (Irritant Effects)
Rat LCLO = 4,000 ppm/ 8 hr
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Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 30 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 30 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medical attention. Do not give
anything by mouth to an unconscious or convulsing person.

Notes To Physician:

There is no specific antidote. Treatment should be directed at the control of symptoms and the clinical
conditions. Due to the irritant nature of the material, the stomach should be evacuated carefully in cases
of poisoning by swallowing.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining emissions at the point of use below the
PEL.

Respiratory Protection:

If use conditions generate vapours or mists, wear a niosh-approved respirator appropriate for those
emission levels. Appropriate respirators may be a full facepiece air-purifying cartridge respirator
equipped for organic vapours/mists, a self-contained breathing apparatus in the pressure demand mode,
or asupplied-air respirator.

Eye Protection:
Chemical goggles and full faceshield unless a full facepiece respirator is aso worn. It is generally
recognized that contact lenses should not be worn when working with chemicals because contact lenses
may contribute to the severity of an eyeinjury.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0036

Protective Clothing:
Long-sleeved shirt, trousers, safety shoes, butyl rubber gloves or neoprene gloves and apron.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:

Store in a cool, dry, well-ventilated place away from incompatible materials. Vent container carefully,
as needed, to relieve pressure. keep container tightly closed when not in use. Do not use pressure to
empty container. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing. Keep away
from heat, sparks, and flames.

Danger:

Causes eye and skin burns. Harmful if inhaled or absorbed through skin. harmful and corrosive if
swallowed. May cause liver and kidney damage. may cause alergic skin reaction. May cause asthma
with possible long-term lung damage. Aspiration may cause lung damage. Combustible.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.
Warning:
Hot organic chemical vapours or mists are susceptible to sudden spontaneous combustion when mixed
with air.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers as if they were full. Avoid discharge to sewers or natural
waters because this product is toxic to fish and is biodegradable only in very low concentrations (about
10 ppm).

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear akali-resistant dicker suit and complete protective equipment including butyl rubber boots, butyl
rubber gloves, butyl rubber apron, and a self-contained breathing apparatus in the pressure demand mode
or supplied-air respirator. If the spill or leak is small, a full facepiece air-purifying cartridge respirator
equipped for organic vapours may be satisfactory. In any event, always wear eye protection. Extinguish
all ignition sources. For small spills or drips, mop or wipe up and dispose of in DOT-approved waste
containers. For large spills, contain by diking with soil or other non-combustible sorbent material and
then pump into DOT-approved waste containers; or absorb with non-combustible sorbent material and
place residue in DOT-approved waste containers. Keep out of sewers, storm drains, surface waters, and
soil. Small spills could be flushed with large amounts of water.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS FERRIC CHLORIDE, SOLID

0038

PRODUCT INFORMATION

Chemical Name: Ferric Chloride
Chinese Name:

Synonyms: Iron (111) Chloride
Formula: FeCl; 6(H,0)

C.A.S.: 7705-08-0

RISK SYMBOL

X

IRRITANT
PP g

PHYSICAL DATA

Physical State : Solid
Boiling Point, : 580-609 deg. F

Vapour Pressure, mmHg/20 deg. C: Not applicable

City University of Hong Kong
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Mélting Point, : 574 deg. F

Vapour Density (Air=1): Not applicable
Specific Gravity (Water=1): 2.8-2.9

Water Solubility, %: 50

Evaporation Rate (Butyl Acetate=1): <1
Appearance And Odour: Greenish-black solid

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point : None

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable

Specia Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
This product may release toxic chlorine gas at temperatures above 553 deg. F

REACTIVITY DATA

Stability: Stable

Lymerization: Will not occur

Incompatibility : Keep water and moist air out of the container.

Hazardous Decomposition Products: May release chlorine gas at elevated temperatures.
Conditions To Avoid: None

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact

Signs And Symptoms Of Exposure:

Inhalation:
Dusts are extremely corrosive to the entire respiratory tract. Breathing dust can destroy the mucous
membranes and can cause severe pneumonitis.

The above information is believed to be accurate to the best of our know edge.
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Eye Contact:
Dusts are extremely corrosive to the eyes. Brief contact causes severe eye damage and prolonged
contact causes permanent eye injury which may be followed by blindness.

Skin Contact:
Dusts are extremely corrosive to the skin and rapidly cause severe chemica burns. Moisture on the
skin, such as from perspiration, will accelerate tissue destruction.

Swallowed:
Dusts or solids are extremely corrosive to the mouth and throat. swallowing dusts or solids causes
severe and rapid burning of the mouth, throat, and digestive tract accompanied by severe pain,
vomiting and collapse.

Chronic Effects Of Exposure: Ingestion may result in severe liver and/or kidney damage.

Medical Conditions Generally Aggravated By Exposure: None reported.

Oral: Mouse LDs, = 1278 mg/kg

Dermal: No data found

Inhalation: No data found

Carcinogenicity:

This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer,or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, Lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medical attention. Do not give
anything by mouth to an unconscious or convulsing person.

City University of Hong Kong 3
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PREVENTATIVE MEASURES

Ventilation:
Loca mechanica exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection:

Wear a niosh-approved respirator appropriate for the dust concentration at the point of use. Appropriate
respirators may be a full facepiece or a half mask air-purifying cartridge respirator with particulate
filters, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is also worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing:
Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron. Other protective measures:
an eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Keep bags or fibre drums
dry at adl times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a full facepiece or
a half mask air-purifying cartridge respirator with particulate filters. Wear chemical goggles if a half
mask isworn. For small spills, sweep up and dispose of in dot-approved waste containers. For large
spills, shovel into dot-approved waste containers. Keep out of sewers, storm drains, surface waters,
and soil.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS FORMIC ACID

0039

PRODUCT INFORMATION

Product Name: Formic Acid

Chinese Name:

Common Synonyms: Hydrogen Carboxylic Acid
Chemical Family: Organic Acids

Formula: HCOOH

FormulaWt.: 46.03

CA.S: 64-18-6

Product Use:  Laboratory Reagent

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

City University of Hong Kong
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Physical State: Liquid
Boiling Point: 101 deg. C (213 deg. F) Vapour Pressure (mmHQ): 23

(@ 760 mmHgQ) (20deg. ©)
Melting Point: 8 deg. C (46 deg. F) Vapour Density (Air=1): 1.6
(@ 760 mmHgQ)
Specific Gravity: 1.21 Evaporation Rate: 2.1
(H0O=1) (Butyl Acetate = 1)
Solubility(H,0): Complete (100%) % Volatiles By Volume: 100

(21 deg. C)
pH: 1.5

Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: Colourless liquid. Pungent odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Fire Extinguishing Media: Use water spray, alcohol foam, dry chemical or carbon dioxide.

Flash Point (Closed Cup): 49 deg. C (122 deg. F)

Flammable Limits: Upper- 57 % Lower- 18 %

Autoignition Temperature: 433 deg. C (813 deg. F)

Toxic Gases Produced: Carbon monoxide, carbon dioxide

Specia Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Use water to keep fire-exposed containers cool.

Unusual Fire & Explosion Hazards: None identified.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibles: Strong oxidizing agents, strong bases, sulfuric acid
Decomposition Products: Carbon monoxide, carbon dioxide
Conditions To Avoid: Heat, flame, other sources of ignition

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): 9mg/nt (5 ppm)

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Short-Term Exposure Limit (STEL): Not established
Permissible Exposure Limit (PEL): 9 mg/n® (5 ppm)
Toxicity Of Components:

Ora Rat LDsy For Formic Acid 1100 my/kg
Intraperitoneal Mouse L D5, For Formic Acid 940 mg/kg
Inhalation-15min Rat LCsg, For Formic Acid 15 g/nt
Intraperitoneal Mouse LDs, For Water 190 g/kg
Intravenous Mouse LD«, For Water 25 gkg

Carcinogenicity: NTP:No IARC:No ZLIST:No OSHA REG: No

Carcinogenicity: None identified.

Reproductive Effects: None identified.

Effects Of Overexposure:

Inhalation:  Severeirritation of respiratory system, coughing, chest pains, nausea, vomiting
Skin Contact:  severeirritation or burns

Eye Contact:  severeirritation or burns

Skin Absorption: none identified

Ingestion: Irritation and burns to mouth and stomach, nausea, dizziness, unconsciousness
Chronic Effects: None identified

Target Organs. Respiratory System, Skin, Kidneys, Liver, Eyes
Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: Inhalation, ingestion, eye contact, skin contact

FIRST AID MEASURES

Ingestion:
Cdl a physician. If swalowed, do not induce vomiting. If conscious, give water, milk, or milk of
magnesia.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give

oxygen.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before re-use.

Eye Contact:
In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

City University of Hong Kong 3
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PREVENTATIVE MEASURES

Ventilation: Use general or local exhaust ventilation to meet TLV requirements.

Respiratory Protection:
Respiratory protection required if airborne concentration exceeds TLV. at concentrations up to 100
ppm, a chemical cartridge respirator with organic vapour cartridge and dust/mist filter is recommended.
Above thislevel, a self-contained breathing apparatus is recommended.

Eye/Skin Protection:
Safety goggles and face shield, uniform, protective suit, neoprene gloves are recommended.

Storage Requirements:
Keep container tightly closed. Store in a cool, dry, well-ventilated, flammable liquid storage area or
cabinet.

Specia Precautions. Bond and ground containers when transferring liquid.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. Shut off ignition sources; no flares,
smoking, or flames in area. Stop leak if you can do so without risk. Neutralize spill with soda ash or
lime. With clean shovel, carefully place materia into clean, dry container and cover. Remove from spill
area. Flush areawith water.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS GLYCINE 0041

PRODUCT INFORMATION

Chemical Name: Glycine

Chinese Name:

Synonyms:. Glycocoll; Aminoacetic Acid
Formula: NH,CH,COOH

C.A.S.: 56-40-6

RISK SYMBOL

PHYSICAL DATA

Physical State : Liquid
Boiling Point : Not applicable
Vapour Pressure, mmHg/20 deg. C: Not applicable

City University of Hong Kong 1
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Melting Point : N/D

Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 1.595

Water Solubility, %: 217

Appearance And Odour: White crystalline solid.
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point : Not applicable

Flammable LimitsIn Air, % Lower: N/D Upper: N/D

Specia Fire Fighting Procedures. Use water spray to cool nearby containers and structures exposed to
fire.

Unusua Fire And Explosion Hazards: Extinguish all nearby sources of ignition.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility: Alkali, oxidizing materials.

Hazardous Decomposition Products:

May liberate carbon monoxide, carbon dioxide, oxides of nitrogen and anmonia

Conditions To Avoid: None

FIRST AID MEASURES

Primary Routes Of Exposure: Skin or eye contact, inhaation.

Signs And Symptoms Of Exposure:

Inhaation: None currently known.

Eye Contact: Dusts may irritate the eyes.

Skin Contact: Prolonged or repeated contact with the dust may irritate the skin.
Swallowed: None currently known.

Chronic Effects Of Exposure: No specific information available.

Medical Conditions Generally Aggravated By Exposure: None reported.

Ord: No data found.

The above information is believed to be accurate to the best of our know edge.
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Dermal: No data found.
Inhalation: No data found.
Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration

FIRST AID MEASURES

If Inhaled:
Remove to fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes, wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medica attention. Do not give
anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanica exhaust ventilation capable of maintaining dust emissions at the point of use.

Respiratory Protection:

If use conditions generate dusts, wear a NIOSH-approved respirator appropriate for those emission
levels. Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge respirator
with particulate filters, a self-contained breathing apparatus in the pressure demand mode, or a
supplied-air respirator.

Eye Protection:
Chemical goggles and full face shield. It is generally recognized that contact lenses should not be worn
when working with chemical s because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

City University of Hong Kong 3
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Storage And Handling Precautions:
Store in a cool, dry, well-ventilated place away from incompatible materials. Keep container tightly
closed when not in use. Do not use pressure to empty container. Wash thoroughly after handling. Do not
get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.
Other Precautions:

This product is intended for use in food, animal feed, drug, or cosmetic manufacture and it has been
produced and packaged in accordance with strict quality practices. Maintain this quality level by storing
this product away from other chemicals, handling it with care, and avoiding all sources of contamination.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a full facepiece or
a half mask air-purifying cartridge respirator with particulate filters. Wear chemical goggles if a half
mask is worn. For small spills, sweep up and dispose of in DOT-approved waste containers. For large
spills, shovel into DOT-approved waste containers. keep out of sewers, storm drains, surface waters,
and soil. Comply with al applicable governmental regulations on spill reporting, and handling and
disposal of waste.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS HEXANE 0042

PRODUCT INFORMATION

Chemical Name : Hexane

Chinese Name:

Synonyms : n-Hexane

Chemical Family : Aliphatic Hydrocarbon
Molecular Formula: CgH14

Molecular Weight : 86.18
C.A.S:110-54-3

RISK SYMBOL

HARMFUL
A%

PHYSICAL DATA

Physical State : Liquid
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Boiling Point, 760mmHg. 68.7 deg. C
Vapour Pressure @ 20 deg. C 124 mmHg

% Volatiles By Volume CA 100

Freezing Point -95.3deg. C
Vapour Density (Air=1) 3.0

Specific Gravity (H,0=1) @ 20 deg. C 0.659
Evaporation Rate (Buac=1) Ca10
Solubility In Water @ 20 deg. C 0.014%

Appearance And Odour : Clear, colourless liquid with a mild hydrocarbon odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Extinguishing Media: Carbon dioxide, dry chemical or foam.

Flash Point, (Test Method) -26 deg. C (Tag Closed Cup)

Flammable Limits In Air % By Volume: Lower Limit 1.1 Upper Limit 7.5

Auto Ignition Temperature 225 deg. C

Unusual Fire And Explosion Hazards : Very volatile and extremely flammable.

Special Fire Fighting Procedures :

Water will not be effective in extinguishing a fire and may spread it, but a water spray can be used to
cool exposed containers. Wear full protective clothing and self-contained breathing apparatus. Hesat
will build pressure and may rupture closed storage containers.

REACTIVITY DATA

Stability : Stable

Hazardous Polymerization : Not expected to occur.

Incompatibility : Strong oxidizing agents.

Hazardous Decomposition Products :

Incomplete combustion can generate carbon monoxide and other toxic vapours.

Conditions To Avoid : Heat, sparks, open flame, open containers, and poor ventilation.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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HEALTH HAZARD DATA

Occupational Exposure Limits Concentration Immediately Dangerous
To Hedlth
OSHA TWA - 50 ppm
STEL - Not Listed OSHA/NIOSH 5,000 ppm
CEILING - Not Listed
Odour Threshold
ACGIH TLV-TWA - 50 ppm
TLV-STEL - Not Listed NSC Not listed
NIOSH Not listed

NIOSH 10 hour TWA - 100 ppm
15 min Ceiling - 510 ppm

Carcinogenic Data: Hexaneis not listed as a carcinogen by IARC, NTP, OSHA, or ACGIH.
Primary Routes Of Entry:
Hexane may exert its effects through inhalation, skin absorption, and ingestion.

Industrial Exposure: route of exposure/signs and symptoms
Inhalation: Exposure can cause dizziness, numbness of extremities, and intoxication.
Eye Contact: liquid and high vapour concentration can be irritating.
Skin Contact:
Prolonged or repeated skin contact can cause irritation and dermatitis through defatting of skin.
Ingestion: can cause gastrointestinal tract discomfort.

Effects Of Overexposure:
Hexane is a mild eye and mucous membrane irritant, primary skin irritant, central nervous system
depressant and neurctoxin. Acute exposure causes irritation, narcosis, and gastrointestinal tract
irritation. Chronic inhalation causes peripheral neuropathy. No systemic toxicity has been reported.

Medical Condition Aggravated By Exposure:
Preclude from exposure those individual s susceptible to dermatitis.
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FIRST AID MEASURES

Inhalation:
Immediately remove to fresh air. If not breathing, administer mouth-to-mouth rescue breathing. If there
is no pulse administer cardiopulmonary resuscitation (CPR). Contact physician immediately.

Eye Contact:
Rinse with copious amounts of water for at least 15 minutes. Get emergency medical assistance.

Skin Contact:
Flush thoroughly for at least 15 minutes. Wash affected skin with soap and water. Remove contaminated
clothing and shoes. Wash clothing before re-use, and discard contaminated shoes. Get emergency
medical assistance.

Ingestion: Contact physician immediately. Aspiration hazard - do not induce vomi ting.

PREVENTATIVE MEASURES

Ventilation:
Adequate ventilation is required to protect personnel from exposure to chemical vapours exceeding the
pel and to minimize fire hazards. The choice of ventilation equipment, either local or genera, will
depend on the conditions of use, quantity of material, and other operating parameters.

Respiratory:
Use approved respirator equipment. Follow NIOSH and equipment manufacturer's recommendations to
determine appropriate equipment (air-purifying, air-supplied, or self-contained breathing apparatus).

Eyes:
Safety glasses are considered minimum protection. Goggles or face shield may be necessary depending
on quantity of material and conditions of use.

Skin:

Protective gloves and clothing are recommended. The choice of material must be based on chemical
resistance and other user requirements. Generally, neoprene or nitrile rubber offer acceptable chemical
resistance. Individuals who are acutely and specifically sensitive to hexane may require additional
protective equipment.

Storage:

Hexane should be protected from temperature extremes and direct sunlight. Proper storage of hexane
must be determined based on other materials stored and their hazards and potential incompatibility. In
general, hexane should be stored in an acceptably protected and secure flammable liquid storage room.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Other:
Emergency eye wash fountains and safety showers should be available in the vicinity of any potentid
exposure. Ground and bond metal containers to minimize static sparks.

ENVIRONMENTAL PROTECTION DATA

Spill Control:

Protect from ignition. Wear protective clothing and use approved respirator equipment. Absorb spilled
material in an absorbent recommended for solvent spills and remove to a safe location for disposal by
approved methods. If released to the environment, comply with al regulatory notification requirements.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS HYDROCHLORIC ACID 0043

PRODUCT INFORMATION

Chemical Name: Hydrochloric Acid

Chinese Name:

Synonym(s): Aqueous Hydrogen Chloride, Muriatic Acid.

Chemical Family: Inorganic Acid

Molecular Formula: HCI

C.A.S.: 7647-01-0

Product Use:

Acidizing (activation) of petroleum wells; scale removal; ore reduction; metal cleaning; pH adjustment.

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

City University of Hong Kong 1
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Physical State: Liquid

Odour And Appearance: Colourless or dightly yellow, fuming liquid with pungent odour.
Odour Threshold: Range 1-35 ppm.

Vapour Pressure; 146 mmHg @ 25 deg. C

Vapour Dengity: Not available.

Evaporation Rate: Not available.

pH: 0.1 (3.6% W/V, 1N), 1.1 (0.36% W/V, 0.1N)

Boiling Point: 55.5 deg. C

Freezing Point: -25.4 deg. C

Solubility In Water: 100%

Molecular Weight: 36.46

Specific Gravity: 1.18 @ 20 deg. C (Water=1 @ 4 deg. C)
% Volatile By Volume: 100 @ 20 deg. C

Coefficient Of Water/Oil Distribution: Not available.

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Not combustible

Means Of Extinction:

Use water spray to cool containers to prevent rupture and reduce vapour. Do not get water inside
containers. Extinguishing agents compatible with hydrochloric acid include dry chemical, carbon
dioxide, water spray and foam.

Flash Point: Not combustible (does not burn)

Upper Flammable Limit: Not applicable.

Lower Flammable Limit: Not applicable.

Auto Ignition Temperature: Not applicable.

Hazardous Combustion Products. Hydrogen and chlorine gas form at high temperatures.

REACTIVITY DATA

Stability: Stable
Hazardous Polymerization: Does not occur.
Incompatibility:
Strong Bases
(Eg. Hydroxides, Carbonates, Amines) Can react violently and release considerabl e heat.
Metals - Many metals react and release flammable hydrogen gas.
Phosphines
May react violently and may produce toxic, spontaneously flammable phosphine gas.
Acetylides, Borides, Carbides, Silicides
Reaction may be very hot and may yield spontaneoudly flammable gas.
Vinyl Acetate - May polymerize violently.

The above information is believed to be accurate to the best of our know edge.
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Formaldehyde

Reaction with formal dehyde solutions may yield a potent human carcinogen, bis(chloromethyl)ether.
Cyanides, Sulfides - May release toxic gas.

Hazardous Decomposition Products: None

HEALTH HAZARD DATA

Inhaation:

Vapour or mist can cause irritation of the nose, throat, and upper respiratory tract. Symptoms include
coughing, choking, and bleeding of the nose and gums. Severe exposure can result in pulmonary edema
and corrosion of tissues in the nose and throat.

Skin Contact: Causes severe burnsif not washed off quickly.
Eye Contact: Causes eye irritation, severe burns, and permanent blindness.

Ingestion:
Causes severe burns of the mouth, esophagus, and stomach with consequent pain, nausea and vomiting,
thirst, diarrhea, circulatory collapse and possibly desth.

Chronic Exposure Effects:

Inhaation:
Prolonged exposure can cause erosion and discoloration of the teeth and chronic inflammation of the
nose, throat and airways.

Skin Contact: Repeated or prolonged contact to dilute solutions can cause dermétitis.

Exposure Limits: Ceiling Exposure Limit (TLV-C):
5 ppm (7 mg/nT) (Hydrogen Chloride - ACGIH)
Mutagenicity: Not available.
Carcinogenicity: Not carcinogenic (IARC and ACGIH)
Sensitization To Product: Not available.
Reproductive Toxicity: Not available.
Names Of Toxicologically Synergistic Products. Not available.
Animal Toxicity Data
LCs (Rat): 3,124 ppm/1-Hour Exposure. (100% HCI)
LCs (Rat, Inhalation Of Mists): 5,666 ppm/30 min. (100% HCI)
LCs (Mouse, Inhaation Of Mist): 2,142 ppm/30 min. (100% HCI)
LDsg, (Rabbit, Oral): 900 mg/kg. (100% HCI)
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FIRST AID MEASURES

Inhalation:

Remove source of contamination or move victim to fresh air. If victim is unconscious, do not give
anything by mouth. Check breathing and pulse. If breathing has stopped, give victim artificial respiration.
If heart is stopped give cardiopulmonary resuscitation (CPR) immediately. If breathing becomes rapid
and bubbly, place the person in a sitting position, and give oxygen if possible. Obtain medical attention
immediately.

Skin Contact:

As quickly as possible, flush contaminated area with lukewarm gently running water for at least 15
minutes. Under running water, remove contaminated clothing, shoes, and leather goods. Obtain medical
attention immediately.

Eye Contact:

Immediately flush the contaminated eye(s) with lukewarm, gently flowing water for 20 minutes, holding
the eyelid(s) open. Take care not to rinse the contaminated water into the non-affected eye. Obtain
medical attention immediately.

Ingestion:
Unless victim is unconscious or convulsing, rinse residual hydrochloric acid from the mouth with weater.
If victim can swallow, give one cup (250-300 ml) of water or milk to dilute the material in the stomach.
Do not induce vomiting. If vomiting occurs naturaly, rinse mouth and give water again. Obtain medical
atention immediately.

PREVENTATIVE MEASURES

Respiratory Protection:
-Up to 50 ppm: supplied air respirator, self contained breathing apparatus, chemical charge respirator,
or apowered air purifying respirator both with cartridge(s) to protect against hydrogen chloride.

-Up to 100 ppm: supplied air respirator operated in a continuous flow mode, full-facepiece supplied air
respirator, or full-facepiece self contained breathing apparatus.

Skin Protection:
Impervious gloves, body suits, boots, and/or other resistant protective clothing. An eye-wash and safety
shower should be located near any area where hydrochloric acid is handled.

Eye/Face Protection: Chemical safety goggles or face shield for emergency or nonroutine conditions.
Materials For Protective Clothing:
Natural rubber, neoprene, buna-n, polyethylene or PV C (polyvinyl chloride).

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Handling Procedures:
When diluting or preparing solutions, slowly add acid to water to avoid boiling and splattering always
usein awell ventilated area, preferably with local ventilation.

Storage Requirements:
Store closed containersin aclean, cool, open or well ventilated area, preferably with local ventilation.

Engineering Controls:
Loca ventilation is normally required when handling this chemical. Enclosed systems are preferred.

ENVIRONMENTAL PROTECTION DATA

Steps In The Event Of A Spill Or Lesk:
Only persons wearing protective equipment should be allowed in areas of leaks. Ventilate area. VVapours
evolved from a spill or leak can be knocked down with water fog or spray. Contain spill using absorbent
materias. Prevent entry into bodies of water or sewer systems. Absorbent materials which have been
tested and recommended for concentrated hydrochloric acid are: anionic polyacrylamide (R 1779),
nonionic polyacrylamide (versicol W25), and cellosize WP3H (hydroxyethylcellulose)

Waste Disposal:
Waste hydrochloric acid or acid contaminated water, must never be discharged directly into sewers or
surface water. Contaminated material should be neutralized with soda ash (Na,COs),lime (Ca0), or
limestone (CaCQOs). The residual sludge can be shovelled into containers for disposal.
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Material Safety Data Sheet

City University of Hong Kong

MSDS HYDROFLUORIC ACID 0044

PRODUCT INFORMATION

Product Name: Hydrofluoric Acid

Chinese Name:

Common Synonyms: Hydrogen Fluoride Solution
Chemical Family: Inorganic Acids

Formula: HF

Formulawt.: 20.01

CA.S: 7664-39-3

Product Use:  Laboratory reagent

RISK SYMBOL

CORROSIVE

PHYSICAL DATA
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Physical State: Liquid

Boiling Point: 108 deg. C (226 deg. F) Vapour Pressure (mmHg): ~14

(@ 760 mmHgQ) (20 deg. C)
Melting Point: -35 deg. C (-31 deg. F) Vapour Density (Air=1): 1.97

(@ 760 mmHgQ)
Specific Gravity: 1.19 Evaporation Rate: N/A

(H.0=1)
Solubility(H,0): Complete (100%) % Volatiles By Volume: 100

(21 deg. C)

pH: 1.0 (0.1M Solution)

Odour Threshold (ppm): N/A

Coefficient Water/Qil Distribution: N/A

Appearance & Odour: Colourless fuming liquid. Acid odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Fire Extinguishing Media:
Use extinguishing media suitable for surrounding fire. Warning: apply water in flooding quantities from
asfar adistance as possible in the form of afog. Do not use awater stream.

Flash Point (Closed Cup): N/A

Flammable Limits:  Upper - N/A Lower - N/A
Autoignition Temperature: N/A

Toxic Gases Produced: Hydrogen fluoride, hydrogen

Special Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Use water to keep fire-exposed containers cool.

Unusual Fire & Explosion Hazards:

A violent exothermic reaction occurs with water. Sufficient heat may be produced to ignite combustible
materials. Reacts with most metals to produce hydrogen gas, which can form an explosive mixture with
ar.

REACTIVITY DATA

Stability: Stable
Hazardous Polymerization: Will not occur
Incompatibles:

The above information is believed to be accurate to the best of our know edge.
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akalies, organic materials, most common metals, rubber, leather, fluorine, water, strong bases,
carbonates, sulfides, cyanides, oxides of silicon, esp. glass, concrete, silica

Decomposition Products: Hydrogen fluoride, hydrogen
Conditions To Avoid: Moisture

HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): 2.5 mg/n? (3 ppm)
TLV (Celiling) Is For Hydrogen Fluoride.

Short-Term Exposure Limit (STEL): Not established
Permissible Exposure Limit (PEL): 2mg/n? (3 ppm)
PEL Is For Hydrogen Fluoride.

Toxicity Of Components:

Inhalation-1hr Mouse L Cs, For Hydrofluoric Acid 342 ppm
Inhalation-1hr Rat L Cs, For Hydrofluoric Acid 1276 ppm
Intraperitoneal Mouse LD+, For Water 190 g/kg
Intravenous Mouse LDs, For Water 25 gkg

Carcinogenicity: NTP: No IARC:No ZLIST:No OSHA REG: No
Carcinogenicity: None identified.
Reproductive Effects: None identified.
Effects Of Overexposure:
Inhalation:
Irritation of nose and throat, severe irritation or burns of respiratory system, pulmonary edema, lung
inflammation

Skin Contact:  Severe burns (may be delayed)

EyeContact:  Severe burns (may be delayed)

Skin Absorption: Attacks underlying tissues and bone

Ingestion: Severe burns to mouth, throat, and stomach, kidney disfunction
Chronic Effects. Hypocalcemia, bone and joint damage

Target Organs: Eyes, skin, respiratory system
Medical Conditions Generally Aggravated By Exposure: Pulmonary disease, kidney disorders
Primary Routes Of Entry: Ingestion, inhalation, skin contact, eye contact, absorption

FIRST AID MEASURES

Ingestion:
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Cdl a physician. If swallowed, do not induce vomiting. If conscious, give water, milk, or milk of
magnesia.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificial respiration. If breathing is difficult, give

oxygen.

Skin Contact:

For acid burnsto the body: 1) remove the victim from the contaminated area and immediately place him
under a safety shower or wash him with a water hose, whichever is available. 2) remove al
contaminated clothing. 3) keep washing with large amounts of water for a minimum of 15 to 20 minutes.
4) have someone make arrangements for medical attention while you continue flushing the affected area
water. 5) a) if available, after thorough washing, the burned area should be immersed in a solution of
0.2% iced aqueous hyamine 1622## or 0.13% iced agueous zephiran chloridef###. If immersion is not
practical, towels should be soaked with one of the above solutions and used compresses for the burned
area. ideally compresses should be changed every 2 minutes. 5) b) an aternative treatment to 5a is for
the physician to inject sterile 10% agueous calcium gluconate solution subcutaneously beneath, around,
and in the burned area. Initialy use no more than 0.5 cc per square centimetre and do not distort
appearance of skin. If pain is not completely relieved, additiona treatment is indicated. 6) seek medical
attention as soon as possible for all burns regardless of how minor they may appear initialy. ## hyamine
1622 is a trade name for tetracaine benzethonium chloride, merck index monograph 1078, a quaternary
ammonium compound sold by rohm & haas, philadelphia. ### zephiran chloride is a trade name for
benzalkonium chloride, merck index monograph 1059, also a quaternary ammonium compound, sold by
winthrop laboratories, N.Y.C.

Eye Contact:
For acid in the eyes: 1) irrigate eyes for at least 15 minutes with copious quantities of water, keeping
eyelids apart and away from eye balls during irrigation. 2) get competent medical attention immediately,
preferably an eye specidist. 3) if a physician is not immediately available, apply one or two drops of
05% pontocaine hydrochloride# solution followed by a second irrigation for 15 minutes. Use none of the
solutions described for skin treatment. Use no oils or greases unless instructed to do so by aphysician. #
pontocaine hydrochloride is a trade name for tetracaine hydrochloride, merck index monograph 8904,
sold by winthrop laboratories, n.y.c.

PREVENTATIVE MEASURES

Ventilation: Use general or local exhaust ventilation to meet TLV requirements.
Respiratory Protection:
Respiratory protection required if airborne concentration exceeds TLV. at concentrations up to 20 ppm,
a chemica cartridge respirator with acid cartridge and dust/mist filter is recommended. Above this
level, a self-contained breathing apparatus is advised.

Eye/Skin Protection:

Safety goggles and face shield, uniform, protective suit, neoprene gloves are recommended.

The above information is believed to be accurate to the best of our know edge.
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Storage Requirements:
Keep container tightly closed. Store in corrosion-proof area. Store at 38 deg. C or below. Isolate from

incompatible materials. Protect from freezing. Material should remain in the origina polyethylene
container.

Special Precautions:
Hydrofluoric acid is incompatible with glass and all silicon-bearing materials and should never be

transferred to glass containers. Material should remain in the origina polyethylene container. Unlined
steel tanks in hydrofluoric service are subject to indiscriminate hydrogen blistering and should routinely
be inspected and repaired.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. stop leak if you can do so without
risk. Ventilate area. Neutralize spill with soda ash or lime. With clean shovel, carefully place materia
into clean, dry container and cover; remove from area. Flush spill areawith water.
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Material Safety Data Sheet

City University of Hong Kong

MSDS HYDROGEN PEROXIDE (30-52%) 0045

PRODUCT INFORMATION

Chemical Name: Hydrogen Peroxide (30-52% Peroxide)
Chinese Name:

Synonyms: Hydrogen Peroxide

Chemical Family : Inorganic Peroxide

Formula: H,O,

CASNo.: 7722-84-1

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State: Liquid
Boiling Point : A =222 deg. F;, B=220deg. F;, C=226deg. F; D =237 deg. F
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Vapour Pressure, mmHg/30 deg. C: 18-24
Méelting Point : A =-151deg. F;, B=-19deg. F; C=-27deg. F; D = -62 deg. F
Vapour Density (Air=1): Not Applicable
Specific Gravity (Water=1): A =1.112; B=1.11; C=1.133; D = 1.196
Water Solubility, %: 100
Appearance And Odour: Clear, colourless liquid; pungent odour
Evaporation Rate (Butyl Acetate=1): >1
Where: A =30%; B = 31%; C = 35%; D = 50%

FIRE AND EXPLOSION DATA

Condition Of Flammability: Nonflammable

Extinguishing Mediac Flood with water.

Flash Point : None

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable

Special Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:

This product may cause a fire if it drys on clothing, wood, or other combustibles. Contact with
flammable liquids or vapours may cause immediate fire or explosion, especialy if heated, or it may
result in a delayed explosion. Decomposition will release oxygen which will increase the explosive
limits and burning rate of flammable vapours.

REACTIVITY DATA

Stability: Unstable

Polymerization: Will not occur

Incompatibility:

Reducing agents, combustible materials such as wood, cloth, or organic materials, metals such as iron
and copper and their alloys, and dirt. also rust, cyanides, hexavalent chromium compounds, nitric acid,
potassium permanganate, and heavy metals and their salts.

Hazardous Decomposition Products:

Releases oxygen gas which, in a confined space, will increase explosive limits and burning rate of
flammable vapours. Decomposition will aso result in dangerous pressure increases within containers or
storage vessels.

Conditions To Avoid: excessive heat and contamination of any kind.

The above information is believed to be accurate to the best of our know edge.
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HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact, inhalation.

Signs And Symptoms Of Exposure:

Inhalation: Vapours and mists severely irritate the nose and throat.

Eye Contact:
Vapours will irritate the eyes. Liquid and mists will irritate and may burn the eyes. This product is
corrosive to the eyes and its effects may be delayed. Direct liquid contact on the eyes may cause
irreversible damage, including blindness.

Skin Contact:
Brief exposure will irritate the skin. Longer exposure causes irritation, blisters, and burns.

Swallowed:
The liquid is severely irritating to the mouth and throat. Swallowing the liquid may cause a sudden
evolution of oxygen, which can cause injury by distension of the esophagus or stomach. Local internal
bleeding may result. Swallowing may produce corrosion (burning) of the gastro intestinal tract that
maybe life threatening.

Chronic Effects Of Exposure:
Human health effects of overexposure may initialy include skin irritation with discomfort or rash, eye
irritation with discomfort, tearing or blurring of vision, or irritation of the upper respiratory tract.
Higher exposures may lead to eye corrosion with corneal or conjunctival ulceration, skin burns or
ulceration, or temporary lung irritation effects with cough, discomfort, difficulty in breathing, or
shortness of breath. There are inconclusive or unverified reports of human sengtization.

Medical Conditions Generally Aggravated By Exposure: None reported.

Ord: Rat LDsy =75 mg/kg (For 75% H,0,)

Dermal: Rabbit LD, = 9200 mg/kg (For 70% H,0,)

Inhalation: Rat LCsy > 2000 ppm/8 hr (90% H,05)

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.
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Other Data:

This product has been reported to be carcinogenic to mouse duodenum when administered at a level of
0.4% in the drinking water continuously over a 108 week lifetime. However, it is improbable that
humans will be exposed to such high ora doses due to the acute toxicity of concentrated solutions and
the corrosivity of this product to mucous membranes. Accidental human exposure to such high dosesis
also unlikely since this dose is expected to cause acute toxicity after one exposure. Tests for mutagenic
activity in mammalian cell cultures or for fetus effects in animals have been inconclusive, with positive
results in some studies and negative results in others. Tests in animals demonstrate no reproductive
toxicity.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificia respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flood skin with lots of running water for 15 minutes. Remove contaminated clothing and
shoes. Get medical attention if irritation persists after flooding. Destroy contaminated clothing and shoes.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medical attention. Do not give
anything by mouth to an unconscious or convulsing person.

Note To Physician:
Insert a gastric tube to prevent increased pressure that may result from the rapid evolution of oxygen.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining emissions at the point of use below the PEL.

Respiratory Protection:
Wear a NIOSH-approved self-contained breathing apparatus in the pressure demand mode, or a
supplied-air respirator if use conditions generate vapours or mists.

The above information is believed to be accurate to the best of our know edge.
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Eye Protection:
Chemical goggles and full faceshield unless a full facepiece respirator Is also worn. It is generally
recognized that contact lenses should not Be worn when working with chemicals because contact lenses
may contribute to the severity of an eyeinjury.

Protective Clothing:
Polyester or acrylic full body covering clothing. Nitrile rubber or neoprene boots, apron, and gloves.
Do not wear leather shoes or shoes that are cracked, suede, or other porous materials.

Other Protective Measures. An eyewash and safety shower should benearby and ready for use.

Storage And Handling Precautions:
Store in a cool, dry place. Store away from al other chemicals and potential sources of contamination.
Keep container tightly closed when not in use. Do not use pressure to empty container. Wash thoroughly
after handling. Do not get in eyes, on skin, or on clothing. Store only in a properly vented container or
approved bulk storage facility. Do not block vent in bung cap. Never add any other product to
container. Never return unused peroxide to original container.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.
Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear polyester or acrylic body-covering clothing and rubber boots, rubber apron, rubber gloves, hard
hat with brim, and a self-contained breathing apparatus in the pressure-demand mode. Always wear
chemical goggles and afull face shield if a self-contained breathing apparatus is not worn. Extinguish all
ignition sources and contain by diking with a non-combustible absorbent. Dilute with lots of water and
allow peroxide to decompose. Then pump residue into DOT-approved waste containers or absorb the
residue on non-combustible absorbent and place that residue in DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil. Comply with all applicable governmenta
regulations on spill reporting, and handling and disposal of waste.
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Material Safety Data Sheet

City University of Hong Kong

MSDS LEAD ACETATE 0051

PRODUCT INFORMATION

Chemical Name: Lead Acetate

Chinese Name: (1)

Common Names/'Synonyms.

Lead Acetate (I1) Trihydrate; Acetic Acid Lead (I1) Salt, Trihydrate
Formula: C,H¢O,Pb3H,0O

CASNO.: 301-04-02

RISK SYMBOL

PHYSICAL DATA

Boiling Point : 212 deg. F (Decomposes)
Vapor Pressure, mmHg/20 deg. C: Not given
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Melting Point : 167 deg. F

Vapor Density (Air=1): Not given

Specific Gravity (Water=1): 2.55

Water Solubility, %: 60

Appearance And Odor: White crystalline granules; slightly acetic odor
Evaporation Rate (Butyl Acetate=1): Not given

FIRE AND EXPLOSION DATA

Flash Point : Not Flammable Flammable Limits In Air, %
Method Used: N/A Lower: N/A  Upper: N/A
Extinguishing Media:  Use any medium appropriate for extinguishing surrounding fires.
Special Fire Fighting Procedures.  Fire fighters should wear self-contained breathing apparatus.
Unusual Fire And Explosion Hazards:
Extinguish all nearby sources of ignition since vapors decompose to hazardous products. (acetic acid,
carbon monoxide and toxic fumes of lead oxide at high temperatures.)

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Conditions To Avoid: Temperatures above 212 deg. F

Materials To Avoid: Bromates, phenol chloral hydrate, sulfides, and acids.
Hazardous Decomposition Products: Lead, lead oxide, acetic acid, carbon monoxide

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact

Signs And Symptoms Of Exposure

Inhalation:
Lead can be absorbed through the respiratory system. loca irritation of bronchia and lungs can occur.
Prolonged exposure or repeated exposure can lead to lead poisoning and death. (see swallowing)

Eye Contact:
Dusts will irritate the eyes and prolonged contact may damage the eyes. Absorption of lead can occur
through eye tissues.

Skin Contact:
May be absorbed through skin. Symptoms of lead poisoning (see swallowed) may occur. Contact over
short periods may cause severeirritation or burns.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Swallowed:

Poison! Early symptoms of lead poisoning are fatigue, disturbance of sleep, constipation. More severe
exposures may result in abdominal pain, nausea, headache, loss of appetite, metalic taste in mouth,
muscle and joint pain, dizziness and hypertension. Prolonged overexposure can severely damage red
blood cell formation, central and peripheral nervous system, kidneys and liver. Resulting high levels
of lead in blood may lead to convulsions, coma and death. Soluble lead compounds, such as lead
acetate, are the most dangerous. OSHA has reported that lead may impair the reproductive systems of
both men and women; damage may aso be caused to the unborn fetus.

Chronic Effects Of Exposure:
Lead is a cumulative poison and even exposures to small amounts can raise the body's content to toxic
levels. The symptoms of chronic exposure are like those for ingestion.

Medical Conditions Generally Aggravated By Exposure:
Persons with pre-existing nerve or circulatory disorders or with skin or eye problems may be more
susceptible to the effects of this substance.

Oral: Rat TDLO=8524 mg/kg/78weeks (Carcinogenic)

Dermal: No data found

Inhalation: No datafound

Carcinogenicity:
Lead acetate is listed as a carcinogen in the NTP third annual report on carcinogens and it is
considered an animal carcinogen by the IARC. Lead acetate is not regulated as a carcinogen by OSHA.

Other Data: None

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 15 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

City University of Hong Kong 3
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If Swallowed:
If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medical attention. Do not give anything to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the
lowest PEL.

Respiratory Protection:
NIOSH-approved dust respirator or mask in the absence of adequate environmental controls at the point
of use.

Eye Protection: chemical goggles and full face shield.
Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:

Store in a cool, dry place; well ventilated and away from sources of heat or ignition. Store away from
all other chemicals and potential sources of contamination. Keep container tightly closed when not in
use. Do not use pressure to empty container. Wash thoroughly after handling. Do not get in eyes, on
skin, or on clothing.

Repair And Maintenance Precautions: None.
Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapors. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, chemical goggles and
approved respirators. For small spills, sweep up and dispose of in DOT-approved waste containers.
For large spills, shovel into DOT-approved waste containers. Keep lead residues out of sewers, storm
drains, surface waters and soil. Comply with all applicable governmental regulations on spill reporting,
and handling and disposal of waste.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS LEAD NITRATE

0052

PRODUCT INFORMATION

Chemical Name: Lead Nitrate

ChineseName: (V) (I 1)

Synonyms: Lead Dinitrate; Nitric Acid, Lead (2+) Salt
Chemical Family: Lead Salt

Formula: Pb(NOs),

C.A.S.: 10099-74-8

RISK SYMBOL

OXIDIZING
BhiA

PHYSICAL DATA

Physical State: Solid
Boiling Point : 13601 deg. F (Decomposes)

City University of Hong Kong

The above infornmation is believed to be accurate to the best of our know edge.
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Melting Point : 880 deg. F (Decomposes) Vapour Density (Air=1): N/A
Vapour Pressure, mmHg/20 deg. C: N/A

Specific Gravity (Water=1): 4.53 Water Solubility, %: 56.5
Appearance And Odour: White or colourless translucent crystals; odourless
Evaporation Rate (Butyl Acetate=1): N/A

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Extinguishing Mediac Flood with water.

Flash Point : N/A

Flammable Limits In Air, % Lower: N/A Upper: N/A

Specia Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus. Use water spray to cool nearby containers
and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Strong oxidizer. In contact with easily oxidizable substances, it may react rapidly enough to cause
ignition, violent combustion, or explosion. increases the flammability of any combustible substance.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Reducing agents, combustible materials such as wood, cloth, or organic materias, metals such as iron
and copper and their alloys, and any other oxidizable materials.

Hazardous Decomposition Products: Will liberate toxic oxides of nitrogen.
Conditions To Avoid: High temperatures.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin or eye contact.
Signs And Symptoms Of Exposure:
Inhalation:
Lead can be easily absorbed through the respiratory system. Local irritation of bronchia and lungs may
occur and in cases of acute exposure, symptoms such as metalic taste, chest and abdominal pain and
increased lead blood levels may follow. (see swallowing)

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Eye Contact: dusts may irritate the eyes.

Skin Contact:
Dusts are extremely corrosive to the skin and rapidly cause severe chemica burns. Moisture on the
skin, such as from perspiration, will accelerate tissue destruction. Contact with inorganic lead over
short periods may cause local irritation or burns.

Swallowed:
Poison! Early symptoms of lead poisoning are fatigue, disturbance of sleep, constipation. More severe
exposures may result in abdominal pain, nausea, headache, loss of appetite, metallic taste in mouth,
muscle and joint pain, dizziness and hypertension. Prolonged overexposure can severely damage red
blood cell formation, central and peripheral nervous system, kidneys and liver. Resulting high levels
of lead in blood may lead to convulsions, coma and death. Soluble lead compounds, such as lead
nitrate, are the most dangerous.

Chronic Effects Of Exposure:
Lead is a cumulative poison and exposure to even small amounts can raise the body's content to toxic
levels. The symptoms of chronic exposure are those for lead poisoning (see swallowing) and
restlessness and irritability may also be noted.

Medical Conditions Generally Aggravated By Exposure:
Persons with pre-existing nerve or circulatory disorders or with skin oreye problems may be more
susceptible to the effects of this substance.

Ora: GuineaPig LDLO =500 mg/kg

Dermal: No datafound

Inhalation: No data found

Carcinogenicity:
This material is not considered to be a carcinogen by the nationaltoxicology program, the international
agency for research on cancer,or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

City University of Hong Kong 3
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In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medica attention. Do not give anything by mouth to an unconscious or convulsing
person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining dust emissions at the point of use below the
PEL.

Respiratory Protection:

If use conditions generate dusts, wear a NIOSH-approved respirator appropriate for those emission
levels. Appropriate respirators may be afull facepiece or a half mask air-purifying cartridge respirator
with particulate filters, a self-contained breathing apparatus in the pressure demand mode, or a
supplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is aso worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, and gloves.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:

Store in a cool, dry place. Do not store on wooden floors! Store away from all other chemicals and
potential sources of contamination. Keep container tightly closed when not in use. Do not use pressure
to empty container. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.
Other Precautions:

Containers, even those that have been emptied, will retain product residue. Always obey hazard
warnings and handle empty containers asif they were full.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a full facepiece or
a half mask air-purifying cartridge respirator with particulate filters. Wear chemical goggles if a half
mask isworn. For small spills, sweep up and dispose of in DOT-approved waste containers. For large
spills, shovel into DOT-approved waste containers. Keep out of sewers, storm drains, surface waters,
and soil.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS MERCURIC CHLORIDE 0054

PRODUCT INFORMATION

Product Name: Mercuric Chloride

Chinese Name: (1)

Synonyms. Mercury(2)Chloride; Mercury Bichloride; Mercury Perchloric
Chemical Family: Mercuric Salt

Formula: HgCl,

C.A.S.. 7487-94-7

RISK SYMBOL

PHYSICAL DATA

Boiling Point : 5761 deg. F
Vapour Pressure, mmHg/20 deg. C: Not applicable
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Melting Point : 531 deg. F

Vapour Density (Air=1): 8.7

Specific Gravity (Water=1): 5.44

Water Solubility, %: 1-10%

Appearance And Odour: White crystal or powder no odour
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point : Not applicable
Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable
Special Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Extinguish al nearby sources of ignition since vapours decompose to hazardous products at high
temperatures. Closed containers.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Strong acids, alkalies, carbonates, strong bases, amines and anmonia, most common metals, bromides,
antimony, arsenic, sodium, potassum, metallic, salts, abumin, gelatin, tannic acid, formates, sulfites,
hypophosphites and phosphates.

Hazardous Decomposition Products: Hydrogen chloride and mercury fumes,
Conditions To Avoid: Heat, sparks, open flames, and out of light.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Swallowed, inhalation, skin or eye contact.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Signs And Symptoms Of Exposure:
Inhalation:
Breathing dust may irritate the nose and throat and cause coughing and chest discomfort. Fatal if
inhaled.

Eye Contact: Dustswill irritate the eyes and prolonged contact may damage the eyes.

Skin Contact:
May be absorbed through skin. Dusts are extremely corrosive to the skin and rapidly cause severe
chemical burns. Moisture on the skin, such asfrom perspiration, will accelerate tissue destruction and
may cause burns.

Swallowed: swallowing the dusts or solids may cause nausea and vomiting.

Chronic Effects Of Exposure:
Prolonged or repeated exposure to high concentrations may cause loss of appetite, nose bleeds, and
liver, kidney, and neural dysfunction. Fatal if swallowed.

Medical Conditions Generally Aggravated By Exposure:
Pre-existing eye, skin or respiratory disorders may be aggravated.

Ord: (Rat) LDsy=1mgkg

Dermal: (Mouse) LDy, = 5 mg/kg

Inhalation: (Rat) LDs, = 14 mg/kg

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 15 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

City University of Hong Kong 3
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If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medica attention. do not give anything by mouth to an unconscious or convulsing
person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining emissions at the point of use below the PEL.

Respiratory Protection:
A respirator isnormally not required if this product is used with adequate ventilation.

Eye Protection:
Chemical goggles. It is generaly recognized that contact lenses should not be worn when working with
chemicals because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, rubber boots, rubber gloves, and rubber apron.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Keep bags or fibre drums
dry at adl times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.
Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped with particulate filters may be
satisfactory. In any event, adways wear eye protection. for small spills, sweep up and dispose of in
DOT-approved waste containers. For large spills, shovel into DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil. Comply with all applicable governmental
regulations on spill reporting, and handling and disposal of waste.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0057

Material Safety Data Sheet

City University of Hong Kong

MSDS METHANOL 0057
PRODUCT INFORMATION

Chemical Name: Methanol

Chinese Name:

Synonyms. Methyl Alcohol, Wood Alcohol, Carbinol, Wood Naptha, Methyl Hydroxide
Chemical Family: Alcohol

Formula: CH;OH

C.A.S.. 67-56-1

RISK SYMBOL

PHYSICAL DATA

Physical State: Liquid
Boiling Point : 148-148.5 deg. F Vapour Pressure, mmHg/20 deg. C: 96-100
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Melting Point : -144 deg. F Vapour Density (Air=1): 1.1
Specific Gravity (Water=1): 0.79 Water Solubility, %: 100
Appearance And Odour: Clear, colourless liquid; mild alcohol odour
Evaporation Rate (Butyl Acetate=1): >2

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable
Extinguishing Media:
Use water spray, dry chemical, CO,, or alcohol foam. Do not use a direct water stream.

Flash Point : 52-53 deg. F
Flammable Limits In Air, % Lower: 6  Upper: 36.5
Specia Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Strong oxidizing agents, auminum, zinc, any metal that displaces hydrogen, acids, and akalis.

Hazardous Decomposition Products:
May liberate carbon monoxide, carbon dioxide, formaldehyde and unidentified organic compounds in
black smoke.

Conditions To Avoid: Heat, sparks, and open flames.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Swallowing, skin or eye contact, inhalation.

Signs And Symptoms Of Exposure:

Inhalation:
Prolonged or repeated exposure or breathing very high concentrations may cause headaches, nausea,
vomiting, dizziness, visua disturbances, giddiness, intoxication, sleepiness, unconsciousness, and
death. initial symptoms of inhaation may only be mild intoxication but may become more severe after
12-18 hours. Toxic effects are exerted on the central nervous system, especially the optic nerve.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Eye Contact: Vapourswill irritate the eyes. Liquid and mists will irritate and may burn the eyes.

Skin Contact:
Brief contact may dry the skin. Prolonged or repeated contact may irritate the skin, causing dermatitis.
Methanol may be absorbed through intact skin to produce systemic effects.

Swallowed:
Swallowing 100-250 ml of methanol can be fatal. Swallowing lesser quantities can cause blindness,
dizziness, headaches, or nausea. Absorption of methanol is rapid but excretion is slow, resulting in
delayed effects or compounding effects of repeated exposure. Initia symptoms may only be mild
intoxication but these may become more severe 12-18 hours later. Toxic effects are exerted on the
central nervous system, especially the optic nerve.

Chronic Effects Of Exposure:
Prolonged or repeated exposure may result in CNS damage, blindness, damage to pancreas, or death.

Medical Conditions Generally Aggravated By Exposure: None reported.

Ord: Human LDLO = 340 mg/kg; Rat LDsy = 5628 mg/kg

Dermal: Rabbit LD, = 20 g/kg

Inhalation: Human TCLO = 86 g/nT (Irritation); Rat L Csy = 64,000 ppm/4h

Carcinogenicity:
This material is not considered to be a carcinogen by the nationa toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.
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If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medical attention. after patient has vomited have patient drink milk, water, or
solution of sodium bicarbonate in water (1 tsp/1 qgt). Do not give anything to an unconscious or
convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the pel.

Respiratory Protection:
Wear a niosh-approved self-contained breathing apparatus in the pressure demand mode, or a
supplied-air respirator if use conditions generate vapours or mists.

Eye Protection:
Chemical goggles unless a full facepiece respirator is aso worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the

severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Handling And Storage Precautions:
Keep away from heat, sparks, and flames. Store in a cool, dry, well-ventilated place away from
incompatible materials. Vent container frequently, and more often in warm weather, to relieve pressure.
electrically ground all equipment when handling this product and use only non-sparking tools. Keep
container tightly closed when not in use. Do not use pressure to empty container. Wash thoroughly after
handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey

hazard warnings and handle empty containers asif they were full.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. In any event, always wear
eye protection. Extinguish all ignition sources and ensure that all handling equipment is electricaly
grounded. For small spills or drips, mop or wipe up and dispose of in DOT-approved waste containers.
For large spills, contain by diking with soil or other non-combustible absorbent materials and then pump
into DOT-approved waste containers; or absorb with non-combustible sorbent material, place residue in
DOT-approved waste containers. Keep out of sewers, storm drains, surface waters, and soil. Comply
with all applicable governmental regulations on spill reporting, and handling and disposal of waste.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS NICKEL CHLORIDE 0060

PRODUCT INFORMATION

Chemical Name: Nickel Chloride
Chinese Name: (1)
Synonyms: Nickel Chloride Hexahydrate
Chemical Family: Nickel Compound
Formula: NiCl, 6H,0O

C.A.S.: 7791-20-0

RISK SYMBOL

HARMFUL
q5E

PHYSICAL DATA

Physical State: Solid
Boiling Point: N/A Vapour Pressure, mmHg/20 deg. C: N/A
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Melting Point: N/A Vapour Density (Air=1): N/A
Specific Gravity (Water=1): 1.57 Water Solubility, %: 100
Appearance And Odour: Green, deliquescent crystals; odourless
Evaporation Rate (Butyl Acetate=1): N/A

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point: Not Flammable

Flammable Limits In Air, % Lower: N/A  Upper: N/A
Special Fire Fighting Procedures. None.

Unusua Fire And Explosion Hazards: None.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility: Violent reaction with potassium.
Hazardous Decomposition Products: None
Conditions To Avoid: None

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact
Signs And Symptoms Of Exposure:
Inhalation:
Inhalation causes upper respiratory irritation. Breathing dusts may cause lung damage, including cancer.

Eye Contact: dustswill irritate the eyes.

Skin Contact:
Skin contact causes irritation and sensitization or alergic reactions which may be accentuated by heat
and humidity.

Swallowed: Swallowing large quantities may cause nausea, vomiting and giddiness.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Chronic Effects Of Exposure:
Senditization or alergic reactions and respiratory disorders may result from prolonged exposure to
nickel compounds. Insoluble nickel compounds, when inhaled, are suspected by some scientists of
contributing to the development of cancer in humans. Soluble nickel compounds, such as nicke
chloride, are not considered in the same class. Individuals hypersensitive to nickel may develop
asthma, bronchitis, shortness of breath, or wheezing.

Medical Conditions Generally Aggravated By Exposure: None reported.

Oral: Rat LDsy = 105 mg/kg

Dermal: No Data Found

Inhalation: No Data Found

Carcinogenicity:

The IARC and NTP have determined that nickel refining is carcinogenic to humans. However, those
agencies cannot specify which nickel compounds are human carcinogens. Some nickel compounds, not
including nickel chloride, are animal carcinogens. Osha does not regulate this material as a carcinogen.

Other Data: nickel is considered to be an animal teratogen.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medical attention. Do not give anything to an unconscious or convulsing person.
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PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining dust emissions at the point of use below the
PEL.

Respiratory Protection:

Wear a niosh-approved respirator appropriate for the dust concentration at the point of use. Appropriate
respirators may be a full facepiece or a half mask air-purifying cartridge respirator with particulate
filters, a self-contained breathing gpparatus in the pressure demand mode, or a supplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is aso worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Keep bags or fibre drums
dry at al times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.
Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped with particulate filters may be
satisfactory. In any event, aways wear eye protection. For small spills, sweep up and dispose of in
DOT-approved waste containers. For large spills, shovel into DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS NITRIC ACID 0061

PRODUCT INFORMATION

Chemical Name: Nitric Acid 57-59%

Chinese Name:

Synonyms. Aqua Fortis, Engravers Acid, Azotic Acid, Hydrogen Nitrate

Chemical Family: Acids

C.A.S.: 7697-37-2

Molecular Formula: HNOs

Product Use:
Manufacture of ammonium nitrate for fertilizer and explosives, organic synthesis(dyes, drugs,
explosives, cellulose nitrate, nitrate salts), metallurgy, photoengraving, etching steel, ore flotation,
urethanes, rubber chemicals, reprocessing spent nuclear fuel.

RISK SYMBOL

OXIDIZING

CORROSIVE
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PHYSICAL DATA

Physical State: Liquid
Odour And Appearance:

Water white to dlightly yellow liquid with a characteristic NO, odour. (darkens to brownish colour on
aging and exposure to light.

Odour Threshold: Not available

Vapour Pressure: 8@ 20 deg. C. Vapour Density: (Air=1) 1.58
Evaporation Rate: Low pH: LessThan 1

Boiling Point: 122 deg. C. Specific Gravity: 1.42 @ 70.33%
Melting Point: 68+%=Ca-30 deg. F.(-34 deg. C.),100%=-43.6 deg. F.(-41.6 deg. C.)
Solubility In Water: At All %=100% Molecular Weight: 63.01

% Volatile By Volume: Volatiles @ 122 deg. C. At All %=Ca 100%
Bulk Density: Not available
Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Nonflammable
Means Of Extinguishing:
Use water on firesinvolving nitric acid to dilute the acid and to absorb liberated oxides of nitrogen.

Flash Point: Nonflammable

Upper Flammable Limit: Not available

Lower Flammable Limit: Not available

Auto Ignition Temperature: Not available

Hazardous Combustion Products:
Nitric acid is nonflammable, however, it is a strong oxidizing agent and can react with combustible
materials to cause fires. It can also react with metals to liberate flammable hydrogen gas.

Special Fire Fighting Procedures:
Self-contained breathing apparatus should be used by firefighters in an enclosed area with full protective
clothing when nitric acid isinvolved in thefire.

Explosion Hazards: Not available.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur.

Incompatibility:
Strong oxidizer and vigoroudly attacks most metals. May react with many organics to cause a fire or
produce toxic NO, fumes.

Hazardous Reactions/Decompositions:
Nitrogen oxides (NO, NO,, N,0O, N,O3) plus nitric acid mist or vapour.

Conditions To Avoid:
Contact with organic materials such as wood, paper, acohol, turpentine, hydrogen sulphide, etc, may
cause fires. Combustible materials can have an increased flammability after contact with nitric acid.

HEALTH HAZARD DATA

Inhalation:

Inhalation of nitric acid mist or fumes at 2 to 25 ppm, over an 8 hour period, may cause pulmonary
irritation and symptoms of lung damage. The onset of symptoms following inhaation may be delayed for
severa hours. Concentrations over 200 ppm can cause severe pulmonary damage and may be fatal(in
5-10 hours) after several minutes of exposure.

Skin Contact:
This material is corrosive to all body tissues. Skin contact will produce immediate,severe, burns, with a
yellow skin discoloration.

Eye Contact: eye contact will produce immediate burns.
Ingestion: ingestion will produce burns of the digestive tract.
Chronic Exposure Effects. Discoloration of teeth

Exposure Limits: TLV-TWA 2ppm, TLV: 5mg/n?, STEL: 10mg/n?
Irritancy: High

Mutagenicity: Not available

Carcinogenicity: This product is not considered a carcinogen.
Senditization To Product: Not available

Reproductive Toxicity: Not available

Toxicologically Synergistic Materials. Not available
Teratogenicity Data: Not available

Animal Toxicity Data

Oral-Rat:0.06 to 0.6 g/kg
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Inhalation-Rat: 3124 ppm/1 hr.
Other Health Effects: Not available

FIRST AID MEASURES

Inhalation:
Remove victim to fresh air. Administer oxygen, if needed, by authorized personnel. Get medical
attention. Observe 4 to 30 hours after exposure for pulmonary edema. Hospitalization may be required.

Skin Contact:
Wash immediately with soap and water. (remove contaminated clothing promptly, under a safety shower
for gross contact.) Get medical attention.

Eye Contact: Immediately wash with water for at least 15 min.. Get medical attention.
Ingestion: Give 3 or more glasses of milk or water. Do not induce vomiting. Get medical attention.

PREVENTATIVE MEASURES

Respiratory Protection: Full Face, Cartridge/S.C.B.A.
Skin Protection: Neoprene gloves and body shields should be used where splashing may occur
Eye/Face Protection: safety goggles and full face shield recommended.

Specia Handling Procedures:
Nitric acid is a corrosive material and will attack skin, metals and many organic substances. The
nitrogen oxides produced from the acid are all toxic, and proper ventilation should always be used.
Neutralizing and absorbing materials such as soda ash and sand should be readily available to areas of
use and storage of nitric acid. Electrical fixtures to be vapour-proof. Violations are considered serious
when concentration are above 4 ppm.

Storage Requirements:

Storein aclean, cool, well-ventilated area, away from organic chemicals, strong bases, metal powders,
carbides, sulfides, and any readily oxidizable material. Protect from direct sunlight. Protect against
physical damage. (NFPA #43a, code for oxidizer storage.)use tank cars, tank trucks, drums made of
stainless steel. Open vent or pressure vacuum.

Engineering Controls. Use exhausting fans; use stainless steel piping and vessels.
Other Precautions:

Safety showers, and eye wash should be readily available. Hoses should be stainless steel wrapped and
teflon lined.

ENVIRONMENTAL PROTECTION DATA

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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StepsIn The Event Of A Leak Or Spill:

Stop discharge. Use water spray to control vapour, contain spill by diking. Pump liquid into an
appropriate container.

Environmental Effects. Aquatic Toxicity: 72 mg/l (pH 6.2)/96hr/mosquito fish/ tim/fresh water
Deactivating Chemicals: Soda ash, sodium bicarbonate,lime.
Waste Disposal Methods:

Contaminated soil may be neutralized with lime. Contact manufacturer and local government authorities.
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Material Safety Data Sheet

City University of Hong Kong

MSDS

PERCHLORIC ACID 70%

0062

PRODUCT INFORMATION

Chemical Name: Perchloric Acid 70%

Chinese Name:
Synonyms:. Perchloric Acid

Chemical Family: Inorganic Acid

Formula: HCIO,
C.A.S.: 7601-90-3

RISK SYMBOL

OXIDIZING
BhiA

CORROSIVE

PHYSICAL DATA

Boiling Point: 397 deg. F
Melting Point: -0.4 deg. F

Vapour Pressure, mmHg/20 deg. C: Unk

Vapour Density (Air=1): Unk

City University of Hong Kong
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Specific Gravity (Water=1): 1.67 Water Solubility, %: 100
Appearance And Odour: Colourlessto dightly yellow; pungent odour
Evaporation Rate (Butyl Acetate=1): Unk

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-flammable

Extinguishing Media:

This materia is not combustible, but combustion is enhanced by other materials. Use water spray or
foam.

Flash Point: None
Flammable Limits In Air, % Lower: N/A Upper: N/A
Specia Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:

May form sensitive powerful explosive mixtures with organic materials. extinguish all nearby sources of
ignition since flammable hydrogen gas will be liberated from contact with some metas. Strong
dehydrating agents, such as sulfuric acid, acetic anhydride, or phosphorus pentoxide, may convert the
solution to the anhydrous acid which decomposes at ordinary temperatures and explodes upon contact
with most organic materials.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Reducing agents, combustible materials such as wood, cloth, or organic materials, metals such as iron
and copper and their aloys. Reacts violently with benzene, calcium hydride, charcoal, olefins, ethanal,
sulfur and sulfuric acid. Reactions with metals can liberate hydrogen gas. Also avoid acids, oxidizers,
alcohols, and de-hydrating agents.

Hazardous Decomposition Products: Will liberate toxic fumes of chlorine
Conditions To Avoid: High temperatures.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact, inhaation.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Signs And Symptoms Of Exposure:
Inhalation:
Vapours and mists are corrosive to the nose, throat, and mucous membranes. Irritation, coughing, chest
pain, and difficulty in breathing may occur with brief exposure while prolonged exposure may result in
more severe irritation and tissue damage.

Eye Contact:

Vapours, liquid, and mists are extremely corrosive to the eyes. Brief contact of the vapours will be
severely irritating. Brief contact of the liquid or mists will severely damage the eyes and prolonged
contact may cause permanent eye injury which may be followed by blindness.

Skin Contact:
Vapours, mists, and liquid are extremely corrosive to the skin. Vapours will severdly irritate the skin and
liquid and mists will severely burn the skin.

Swallowed:
Vapours, mists, and liquid are extremely corrosive to the mouth and throat. Swallowing the liquid burns
the tissues, causes severe abdominal pain, nausea, vomiting, and diarrhea.

Chronic Effects Of Exposure:
Repeated exposure to fumes may cause erosion of teeth. Repeated Exposure to dilute solutions may
cause skin rash.

Medical Conditions Generally Aggravated By Exposure:
Persons with pre-existing skin disorders or impaired respiratory function may be more susceptible to the
effects of this substance.

Ord: Rat LDg= 1.1 g/kg; Dog LDs, = 400 mg/kg

Dermal: No data available

Inhalation: No data available

Carcinogenicity:
This material is not considered to be a carcinogen by the nationa toxicology program, the international
agency for research on cancer, or the occupational safety and health administration

FIRST AID MEASURES

If Inhaled:
Remove to fresh air. Give artificial respiration if not breathing. Get immediate medical attention.
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In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 15 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medical attention. Do not give
anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of minimizing emissions at the point of use. System must
be specifically designed for perchloric acid use.

Respiratory Protection:

Wear a niosh-approved respirator appropriate for the vapour or mist concentration at the point of use.
Appropriate respirators may be a full facepiece air-purifying cartridge respirator equipped for acid
gased/mists, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air
respirator.

Eye Protection:
Chemical goggles and full faceshield unless a full facepiece respirator is also worn. It is generally
recognized that contact lenses should not be worn when working with chemicals because contact lenses
may contribute to the severity of an eyeinjury.

Protective Clothing:
Acid-resistant slicker suit with rubber apron, rubber boots with pants outside, and rubber gloves with
gauntlets.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Handling And Storage Precautions:

Reagent bottle -- maximum 1-pound, glass-stoppered, glass bottle; kept in a heavy glass tray with larger
capacity. Additional laboratory storage should be in original bottles inside a glass container padded
with glass wool and having greater capacity than the container. Carboys and large bottles should be
stored on acid-resisting noncombustible shelves, in a non-combustible structure. All storage must be
separated from combustible materials, organic materials, strong dehydrating agents, oxidizing and
reducing agents. Perchloric acid must be stored where it will not freeze (freezing point about -4 DEG.
F). Protect against physical damage. Electrical wiring, etc., In storage areas must be of watertight type to
protect against corrosive action of vapours. Wash thoroughly after handling. Do not get in eyes, on skin,
or on clothing.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Repair And Maintenance Precautions. Do not cut, grind, weld, or drill on or near this container.
Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers as if they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear acid-resistant dicker suit and complete protective equipment including rubber gloves, rubber
boots, and a self-contained breathing apparatus in the pressure demand mode or a supplied-air
respirator. If the spill or leak is small, a full face-piece air-purifying cartridge respirator equipped for
acid gases may be satisfactory. In any event, always wear eye protection. For small spills or drips, mop
or wipe up and dispose of in DOT-approved waste containers. For large spills, contain by diking with
soil or other non-combustible absorbent material and carefully neutralize with soda ash or lime. If soda
ash is used, provide adequate ventilation to dissipate the carbon dioxide gas. Keep non-neutralized
material out of sewers, storm drains, surface waters, and soil. Comply with all applicable governmental
regulations on spill reporting, and handling and disposal of waste.
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Material Safety Data Sheet

City University of Hong Kong

MSDS PHENOL 0063

PRODUCT INFORMATION

Chemical Name: Phenol
Chinese Name:

Chemica Family: Phenol
Formula: CgHsOH

Molecular Weight: 94.11g/Mol
C.A.S.: 108952

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State: Solid
Appearance And Odour: White/pink solid, colourless lig. Molten; sweet odour; MP 106
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Boiling Point : 358 deg. F

Specific Gravity: 1.1@60 deg. F (H,0=1)
pH Of Undiluted Product: N.D.

Vapour Pressure: 0.3 @ 25deg. C  mmHg
Viscosity: 3.4 Cst @ 50 deg. C

Percent Voc: 100

Vapour Dendity: 3.24

Solubility In Water: Moder.

FIRE AND EXPLOSION DATA

Ignition Temp. : 1121 deg. F

Flash Point (Method): 175 deg. F (TCC)

Flammable Limits (%) Lower: 1.5 Upper: 8.6

Recommended Fire Extinguishing Agents And Specia Procedures:

According to NFPA guide, use water spray, dry chemical, foam, or carbon dioxide. Water or foam may
cause frothing. Use water to cool fire-exposed containers. If aleak or spill has not ignited, use water
spray to disperse the vapours and to provide protection for persons attempting to stop the leak.

Unusud Or Explosive Hazards: None

REACTIVITY DATA

Stability: Stable

Hazardous Polymerizations. Will not occur

Incompatibility: Acid chlorides; acid anhydrides.

Decomposition Products: Carbon monoxide, carbon dioxide, irritating aldehydes and ketones.
Condition To Avoid:

HEALTH HAZARD DATA

Primary Route Of Exposure: Eye skin inhaation

Effects Of Overexposure:

Eyes:

Causes irritation, experienced as pain, with excess blinking and tear Production, and seen as marked
excess redness and swelling of the eye And chemical burns of the eye. Severe eye damage may cause
blindness.

The above information is believed to be accurate to the best of our know edge.
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Skin:

Toxic. Liquid, solid or vapour can be rapidly absorbed through skin. causes weakness, loss of
coordination, difficulty walking, drowsiness, convulsions, cyanosis (blue discoloration of skin or lips),
and collapse. Symptoms may be delayed. May cause liver and kidney damage. widespread skin contact
with liquid may cause death. Liquid or solid can produce severe irritation, with chemical burns and
rapid tissue destruction. Prolonged or widespread skin contact may result in the absorption of harmful
and potentially fatal amounts of material.

Inhalation:

Vapours are irritating and cause burning of the nose, throat and eyes, coughing, and tightness in the chest.
Severe overexposure may result in difficulty breathing, headache, nausea, vomiting, drowsiness,
cyanosis (blue discoloration of the skin or lips), loss of coordination, and unconsciousness. Prolonged or
severe overexposure may result in pulmonary edema, lung damage, or death. Inhalation of vapours or
mist may result in the absorption of potentially harmful amounts of material.

Ingestion:

Causes burning of mouth, throat, and stomach with abdominal and chest pain, nausea, vomiting, diarrhea,
thirst, weakness, and collapse. aspiration may occur during swallowing or vomiting, resulting in lung
damage.

Sensitization Properties. Unknown.

Chronic:

Prolonged and repeated overexposure may cause damage to liver and kidney; skin contact may cause
darkening of skin. Prolonged and repeated overexposure may cause nausea, diarrhea, loss of appetite,
weight loss, weakness, headache, dark urine, and muscle pain. Repeated skin contact may cause a
persistent irritation or dermatitis.

Medical Conditions Aggravated By Exposure:

Repeated overexposure may aggravate existing liver or kidney disease. skin contact may aggravate an
existing dermatitis (skin condition). overexposure to vapour, dust or mist may aggravate existing
respiratory conditions, such as asthma, bronchitis, and inflammatory or fibrotic respiratory disease.

Other Remarks:
Phenol poisoning can occur via the lungs and skin, or by swallowing. acute overexposure to phenol
causes collapse, convulsions, cyanosis (blue dis-coloration of lips or skin) and coma. Symptoms may be
delayed up to severa hours. Widespread skin contact can result in rapid onset of symptoms, and death.

Toxicological Information(Animal Toxicity Data)
Median Lethal Dose (LD LCsp) (Species)
Oral: Animal data does not reflect human toxicity; see sections 3 & 15
Inhalation: Animal data does not reflect human toxicity; see sections3 & 15
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Dermal:
Animal data does not reflect human toxicity; see sections 3 & 15 irritation index, estimation of
irritation (species)

Skin: Corrosive
Eyes: Corrosive
Senditization: N.D.

FIRST AID MEASURES

Ingestion:
If patient is conscious and can swallow, give two glasses of water (16 0z). Do not induce vomiting. Get
immediate medical attention. Never give anything by mouth to an unconscious or convulsing person.

Inhalation:

Removeto fresh air. If not breathing, give artificial respiration. If breathing is difficult, or cyanosis (blue
discoloration of skin or lips) is noted, qudified personnel may administer oxygen. Get immediate
medical attention.

Eye Contact:

Immediately flush eyes with large amounts of running water for at least 15 minutes. Hold eyelids apart
while flushing to rinse entire surface of eye and lids with water. Get medical attention immediately.
Continue flushing with water for an additional 15 minutes if medical attention is not immediately
available.

Skin Contact:
Immediately flush skin with large amounts of running water for at least 15 minutes. Remove contaminated
clothing and shoes. Get medical attention immediately. Wash clothing before reuse. Destroy non-resi stant
footwear.

Note To Physician:

Due to the corrosive nature of this material, swallowing may result in severe ulceration, inflammation,
and possible perforation of the upper alimentary tract, with haemorrhage and fluid loss. Aspiration of
this product during induced emesis can result in severe lung injury. evacuation of stomach contents
should be done by means least likely to cause aspiration, such as gastric lavage after endotracheal
intubation. contact a poison control centre for additional treatment information. contamination of skin
with phenol can result in rapid collapse and death after exposure. After skin contamination, keep patient
under observation for at least 24-48 hours. When swallowed, absorption of phenol can be reduced by
activated charcoal, followed by careful gastric lavage. Olive or vegetable oils may also be used; do not
use mineral oil. Respiratory arrest, ventricular arrhythmias, seizures, methemoglobinemia, metabolic
acidosis, and rena failure may occur. Contact a poison control centre for additional treatment
information.

The above information is believed to be accurate to the best of our know edge.
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Other Instructions:

Phenol-decontaminating fluid containing polyethylene glycol is more effective than water in removing
phenol from the skin and retarding absorption; olive oil or vegetable oil may aso be used; do not use
minera oil. Alcohols enhance absorption and should not be used. If decontaminating fluids are not
immediately available, wipe material away and flush with water. Do not delay treatment.

PREVENTATIVE MEASURES

Eye/Face Protection:
Avoid eye contact. Chemical type goggles with face shield must be worn. do not wear contact lenses.

Skin Protection:
Protective clothing such as uniforms, coveralls or lab coats must be worn. Launder or dry-clean when
soiled. Gloves resistant to chemicals and petroleum distillates required. When handling large quantities,
impervious suits, gloves, and rubber boots must be worn.

Respiratory Protection:
Airborne concentrations should be kept to lowest levels possible. If vapour, mist or dust is generated,
use respirator approved by msha or niosh as appropriate. Supplied air respiratory protection should be
used for cleaning large spills or upon entry into tanks, vessels, or other confined spaces. See below for
applicable permissible concentrations.

Ventilation: Adeguate to meet occupationa exposure limits. (see below)

Exposure Limit For Total Product: 5.0 ppm TWA (Skin) (OSHA and ACGIH)

Precautions To Be Taken In Handling And Storage:
Store away from heat and flame. Ground and bond shipping container and unloading line. For low color,
store at 115-125 stainless steel or lined containers. Eye wash and safety shower should be available
nearby when this product is handled or used.

ENVIRONMENTAL PROTECTION DATA

Procedures In Case Of Accidental Release, Breakage Or Leakage:
Contain spill if possible. Ventilate area. Avoid breathing vapour. Use self-contained breathing apparatus
or supplied air mask for large spills and pump to salvage tanks. If materia solidifies, melt with water
and pump to tankage. Soak up small spills with absorbent material for disposal. Avoid contact with eyes,
skin, and clothing.
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Material Safety Data Sheet

City University of Hong Kong

MSDS PHOSPHORIC ACID 0065

PRODUCT INFORMATION

Chemical Name: Phosphoric Acid

Chinese Name:

Synonyms. Phosphoric Acid; Orthophosphoric Acid; Phos Acid.
Chemical Family: Inorganic Acid

Formula: H3PO,

C.A.S.. 7664-38-2

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State: Liquid
Boiling Point : A=275 deg. F; B=316 deg. F
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Melting Point : A=0 deg. F; B=70deg. F

Vapour Pressure, mmHg/20 deg. C: A,B <6

Vapour Density (Air=1): 3.4

Specific Gravity (Water=1): A=1.58; B=1.69

Water Solubility, %: 100

Appearance And Odour: Clear, colourless syrupy liquid, no odour
Evaporation Rate (Butyl Acetate=1): Not applicable

A=75% Phosphoric Acid; B=85% Phosphoric Acid

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media:
Use water spray, dry chemical, CO,, or alcohol foam. Do not use a direct water stream.

Flash Point: None
Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable
Specia Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Extinguish all nearby sources of ignition since flammable hydrogen gas will be liberated from contact
with some metals.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Materials To Avoid:

Alkalis, oxidizing or reducing materials, cyanides, sulfides, combustible materials, active metals, mild
steel, copper, brass, and bronze.

Hazardous Decomposition Products: May liberate phosphorous oxides.
Conditions To Avoid: None

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact

Signs And Symptoms Of Exposure:

Inhalation:
Vapours and mists are extremely corrosive to the nose, throat, and mucous membranes. Bronchitis,
pulmonary edema, and chemical pneumonitis may occur. Irritation, coughing, chest pain, and difficulty
in breathing may occur with brief exposure while prolonged exposure may result in more severe
irritation and tissue damage. Breathing high concentrations may result in death.

Eye Contact:
Vapours, liquid, and mists are extremely corrosive to the eyes. Brief contact of the vapours will be
severely irritating. Brief contact of the liquid or mists will severely damage the eyes and prolonged
contact may cause permanent eye injury which may be followed by blindness.

Skin Contact:
Vapours, mists, and liquid are extremely corrosive to the skin. Vapours will severely irritate the skin
and ligquid and mists will severely burn the skin. Prolonged liquid contact will burn or destroy
surrounding tissue and death may accompany burns which extend over large portions of the body.

Swallowed:
Vapours, mists, and liquid are extremely corrosive to mouth and throat. Swallowing the liquid burns
the tissues, causes severe abdominal pain, nausea, vomiting, and collapse. Swallowing large quantities
can cause degth.

Chronic Effects Of Exposure:
May result in areas of destruction of skin tissue or primary irritant dermatitis. Similarly, inhalation of
vapours or mists may cause varying degrees of damage to the affected tissues and also increasing
susceptibility to respiratory illness.

Medical Conditions Generally Aggravated By Exposure:
Persons with pre-existing skin disorders, eye problems, or impaired liver, kidney or respiratory function
may be more susceptible to the effects of phosphoric acid.

Ord: Rat LDg, = 1,530 mg/kg

Dermal: Rabbit LDs, = 2,740 mg/kg

Inhalation: Human TCLO = 100 mg/n? (Irritation)

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.
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FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificia respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 30 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 30 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water or milk. Get immediate medical attention. Do
not give anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the pel.

Respiratory Protection:

Wear a niosh-approved respirator appropriate for the vapour or mist concentration at the point of use.
Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge respirator
equipped for acid gases/mists, a self-contained breathing apparatus in the pressure demand mode, or a
supplied-air respirator.

Eye Protection:
Chemical goggles and full faceshield unless a full face-piece respirator is also worn. It is generally
recognized that contact lenses should not be worn when working with chemicals because contact lenses
maly contribute to the severity of an eyeinjury.

Protective Clothing:
Acid-resistant slicker suit with rubber apron, rubber boots with pants outside, and rubber gloves with
gauntlets.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

The above information is believed to be accurate to the best of our know edge.
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Storage And Handling Precautions:
Store in a dry, well-ventilated place away from incompatible materials. Keep container tightly closed
when not in use. Do not use pressure to empty container. Wash thoroughly after handling. Store away
from heat and out of direct sunlight maintain a constant temperature of not less than 85 deg. F given this
material solidifiesat 70 deg. F. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.

Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers as if they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear acid-resistant dicker suit and complete protective equipment including rubber gloves, rubber
boots, and a self-contained breathing apparatus in the pressure demand mode or a supplied-air
respirator. If the spill or leak is small, a full face-piece air-purifying cartridge respirator equipped for
acid gases may be satisfactory. In any event, dways wear eye protection. Extinguish all ignition
sources. For small spills or drips, mop or wipe up and dispose of in DOT-approved waste containers.
For large spills, contain by diking with soil or other non-combustible absorbent material and carefully
neutralize with soda ash or lime. If soda ash is used, provide adequate ventilation to dissipate the
carbon dioxide gas. Keep non-neutralized material out of sewers, storm drains, surface waters, and soil.
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM BROMIDE 0068

PRODUCT INFORMATION

Chemical Name: Potassium Bromide
Chinese Name:

Synonyms: Potassium Salt Of Bromide
Chemical Family: Potassium Compound
Formula: KBr

C.A.S.: 7758-02-3

RISK SYMBOL

PHYSICAL DATA

Physical State: Solid
Boiling Point: 2516 deg. F
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Melting Point: 1346 deg. F

Vapour Pressure, mmHg/20 deg. C: Not applicable
Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 2.75

Water Solubility, %: 70

Appearance And Odour: White crystalline solid; odourless
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point: Not applicable

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable

Special Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire. Contained breathing apparatus.

Unusua Fire And Explosion Hazards: None.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility: Acids, oxidizing materials.

Hazardous Decomposition Products: Will liberate toxic fumes of hydrogen bromide and/or bromine.
Conditions To Avoid: None

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact
Signs And Symptoms Of Exposure:
Inhalation: Breathing dust may irritate the nose and throat and cause coughing and chest discomfort.
Eye Contact: Dusts may irritate the eyes and cause dight transient corneal injury.
Skin Contact:
No irritation is likely after brief contact but may be irritating or cause a burn after prolonged contact
with wet or abraded skin.

The above information is believed to be accurate to the best of our know edge.
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Swallowed: Low single dose toxicity.

Chronic Effects Of Exposure:
Repeated excessive overexposure may cause nausea, vomiting, muscular weakness, incoordination,
depression, psychosis, endocrine effects, depression of the heart, acneform dermatitis. Bromism has
been reported in offspring of mothers who also had bromide poisoning as a result of ingestion of
bromides during pernancy.

Medical Conditions Generally Aggravated By Exposure: None reported.

Oral: No datafound

Dermal: No data found

Inhalation: No data found

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

Other Data: Bromide ion has been shown to interfere with fertility in animal studies.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medica attention. Do not give anything by mouth to an unconscious or convulsing
person.
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PREVENTATIVE MEASURES

Ventilation:
Loca mechanica exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection:

If use conditions generate dusts, wear a NIOSH-approved respirator appropriate for those emission
levels. Appropriate respirators may be afull facepiece or a half mask air-purifying cartridge respirator
with particulate filters, a self-contained breathing apparatus in the pressure demand mode, or a
supplied-air respirator. Absence of adequate environmental controls at the point of use.

Eye Protection:
Safety glasses with side shields. It is generally recognized that contact lenses should not be worn when
working with chemicals because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, and gloves.
Other Protective Measures: An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Keep bags or fibre drums
dry at al times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing. Containers
dry at al times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.
Other Precautions:

Containers, even those that have been emptied, will retain product residue. Always obey hazard
warnings and handle empty containers as if they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a full facepiece or
a half mask air-purifying cartridge respirator with particulate filters. Wear chemical goggles if a half
mask is worn. For small spills, sweep up and dispose of in DOT-approved waste containers. For large
spills, shovel into DOT-approved waste containers. Keep out of sewers, storm drains, surface waters,
and soil.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM CYANIDE 0069

PRODUCT INFORMATION

Chemical Name: Potassium Cyanide

Chinese Name:

Common Names/'Synonyms: Cyanide Of Potassium
Chemical Family: Potassium Compound

Formula: KCN

C.A.S.: 151-50-8

RISK SYMBOL

PHYSICAL DATA

Physical State: Solid
Boiling Point: 2,957 deg. F
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Melting Point: 1,174 deg. F

Vapour Pressure, mmHg/20 deg. C: Nil

Vapour Density (Air=1): Not Applicable

Specific Gravity (Water=1): 1.52 Water Solubility, %: 42
Appearance And Odour: White crystalline solid; faint odour of bitter almonds
Evaporation Rate(Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Extinguishing Media: Flood with water. Do not use CO, which reacts with KCN to produce hen.

Flash Point: Not Flammable

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable
Special Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
Spray to cool nearby containers and structures exposed to fire. Potassium cyanide dissolves readily in
water, therefore cyanide solution run-off may occur if containers are opened. Run-off should be
contained and detoxified with hypochlorite.

Unusual Fire And Explosion Hazards: Hydrogen cyanide gas is flammable and highly toxic.

REACTIVITY DATA

Stability: Stable
Polymerization: Will not occur

Incompatibility:

Reacts violently with strong oxidizers. Large amounts of highly toxic, flammable hydrogen cyanide (hcn)
gas will evolve from contact with acids. Water or weak alkaline solution can produce dangerous
amounts of hcn in confined areas. Carbon dioxide from the air is sufficiently acidic to liberate hcn gas
from cyanide solutions.

Hazardous Decomposition Products: Poisonous HCN and ammonia gases.
Conditions To Avoid: Moisture, heat.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin absorption.
Signs And Symptoms Of Exposure:

The above information is believed to be accurate to the best of our know edge.
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Inhalation: Inhalation of dust will cause respiratory tract irritation and may be fatal.

Eye Contact: Dusts will irritate the eyes and prolonged contact may burn and/or damage the eyes.

Skin Contact:
Exposure to the dust will cause irritation. Prolonged or repeated contact may result in an itching rash
characterized by macular, popular, and vesicular eruptions. Frequently there is secondary infection.
fatal amounts of cyanide can be absorbed through the skin.

Swallowed:
Swallowing the solid can cause death. Cyanides inhibit tissue oxidation causing death through chemical

asphyxia.

Chronic Effects Of Exposure:
Exposure to small amounts of cyanide compounds over long periods of time is reported to cause |oss of
appetite headache, weakness, nausea, dizziness, and symptoms of irritation of the upper respiratory
tract and eyes.

Medical Conditions Generally Aggravated By Exposure: None reported.
Ora: Human LDLO = 2.857 mg/kg; Rat LDs, = 10 mg/kg
Dermal: No datafound
Inhalation: No data found
Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

FIRST AID MEASURES

First Aid For Cyanide Exposure :

Actions to be taken in case of cyanide exposure should be planned and practised before beginning work
with cyanides (in most cases, cyanide poisoning causes a deceptively healthy pink to red skin color;
however, if aphysical injury or lack of oxygen isinvolved, the skin color may be bluish.

Treatment for cyanide poisoning can be provided in two ways, "first aid" and "medical treatment”. Both
require immediate action to prevent further harm or death. First aid using amyl nitrite and oxygen is
generally given by a layman before medical help arrives. Medical treatment involves intravenous
injections and must be administered by qualified medical personnel. Even if a doctor or nurse is present,
the need for fast treatment dictates using first aid treatment with amyl nitrite and oxygen while medical
treatment materials for intravenous injection are being prepared. Experience shows that first aid given
promptly is usually the only treatment needed.

Medica treatment is given if the victim does not respond to first aid. it provides a larger quantity of
antidote including sodium thiosulfate to chemically destroy cyanide in the body. However, even under

City University of Hong Kong 3
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



optimum conditions, amyl nitrite can be administered faster and should be used even if medical treatment
follows.

Amyl nitrite and medical treatment kits for cyanide poisoning are available, with doctor's prescription,
from pharmacies.

First aid -- directions for giving amyl nitrite antidote and oxygen

1. Conscious:

For inhalation and/or absorption if the victim is aert, oxygen may be al that is needed. But if he is not
fully conscious or shows signs of poisoning, follow paragraph 2 below. For swallowing, see first aid --
swallowing cyanide.

2. Unconscious But Breathing:

Break an amyl nitrite ampule in a cloth and hold lightly under the victim's nose for 15 seconds, then take
away for 15 seconds. Repeat 5-6 times. If necessary, use a fresh ampule every 3 minutes until the victim
regains consciousness (usually 1-4 ampules). Give oxygen to aid recovery.

3. Not breathing:

A. Give artificia respiration, preferably with an oxygen resuscitator. Give amyl nitrite antidote by
placing a broken ampule inside the resuscitator face piece, being careful that the ampule does not
enter the victim's mouth and cause choking.

B. If usng manual artificial respiration, give amyl nitrite antidote as in paragraph 2 above, except
keep the first amyl nitrite ampule under the nose with replacement every 3 minutes.

4. Amyl Nitrite Notes:

A. Amyl nitriteis highly volatile and flammable; do not smoke or use around source of ignition.

B. If treating poison victim in awindy or drafty area, provide something -- a rag, shirt, wall, drum,
cupped hands, etc. -- to prevent the amy! nitrite vapours from being blown away. Keep the ampule
upwind from the nose. The objective isto get amyl nitrite into the victim's lungs.

C. Rescuers should avoid amyl nitrite inhalation so they won't become dizzy and |ose competence.

D. Do not overuse. Amyl nitrite dilates the blood vessels and lowers blood pressure. While
excessive use might put the victim in shock, this has not occurred in practice at manufacturing
facilitiesand DUPONT company is not aware of any death from treatment with amyl nitrite.

If Inhaled:
Remove to fresh ar. Lay victim down. Administer amyl nitrite antidote and oxygen. Remove
contaminated clothing. Keep patient quiet and warm. call a physician.

In Case Of Eye Contact:
Immediately flush eyes with plenty of water, remove contaminated clothing, and keep victim quiet and
warm. Call a physician.

In Case Of Skin Contact:
Wash skin to remove the cyanide while removing all contaminated clothing, including shoes. Do not
delay. Skin absorption can occur from cyanide dust, solutions, or hcn vapour. Absorption is slower than
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inhalation, usually measured in minutes compared to seconds for inhaation. follow first aid directions
for giving amyl nitrite antidote and oxygen (above) if treatment is needed, but even severe skin contact
may not require treatment if 1) no inhalation or swallowing has occurred; and 2) the cyanide is promptly
washed from the skin and contaminated clothing removed. If skin contact is prolonged, HCN poisoning
may occur with nausea, unconsciousness, and then death possible if source of cyanide intake is not
removed and treatment provided. Even after washing the skin, the victim should be watched for at |east
1-2 hours because absorbed cyanide can continue to work into the bloodstream. wash clothing before
reuse and destroy contaminated shoes.

If Swallowed:

Conscious: immediately give patient one pint of 1% sodium thiosul- fate solution (or plain water) by
mouth and induce vomiting with finger in throat. Repeat until vomit fluid is clear. Never give anything by
mouth to an unconscious person. Call a physician.

Unconscious: follow first aid procedure as in paragraphs 2 and 3 above and call a physician. If the
victim revives, then proceed with * conscious* paragraph immediately above.

Note To Physician:
Medical treatment is normally provided by a physician, but might be provided by a professionaly
trained "qualified medical person” where a need exists and where state and local 1aws permit.

While preparing for sodium nitrite and sodium thiosulfate injections, use amy nitrite and oxygen as
outlined in directions for giving amy! nitrite first aid. When ready and if the victim is not responding to
first aid, first inject the solution of sodium nitrite (10 ml of a 8% solution) intravenoudly at the rate of 2.5
ml/minute, then immediately inject the sodium thiosulfate (50 ml of a 25% solution) at the same rate,
taking care to avoid extravasation. thisis afairly lengthy treatment (24 minutes) since atotal of 10 + 50,
or 60 ml isinjected at arate of 2.5 ml/minute. Consideration should be given to the size and conditions
of the victim as treatment is proceeding. It is not essentia that full quantities be given just because
treatment was started. Injections can be stopped at any point if recovery is evident.

Waitch patient continuoudly for 24 - 48 hours if cyandie exposure was severe. If there is any return of
symptoms during this period, repeat this treatment using one-half the amounts of sodium nitrite and
sodium thiosulfate solutions. Caution should be used to avoid overuse of medical trestment chemicals as
the prescribed dose is about 1/8 the lethal dose for an average individual.

If signs of excessive methemoglobinemia develop (ie, blue skin and mucous membranes, vomiting,
shock, and coma), 1% methylene blue solution should be given intravenously. A total dose of 1 to 2
mg/kg of body weight should be administered over a period of five to ten minutes and should be repeated
in one hour if necessary. In addition, oxygen inhalation will be helpful. Transfusion of whole fresh blood
may be considered if there has been mechanical injury with external or interna bleeding and
simultaneous cyanide exposure.

The experience of DUPONT company, a cyanide producer, in treating cyandie poison cases is that first
aid procedures using amyl nitrite and oxygen were effective and the only treatment needed in most cases.
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medical treatment, using intravenous injections, was used in a few cases. Both procedures have been
successful.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining dust emissions at the point of use below the
PEL.

Respiratory Protection:
If use conditions generate dusts, wear a niosh-approved respirator appropriate for those emission levels.
Appropriate respirators may be afull facepiece air-purifying cartridge respirator with particulate filters,
a self-contained breathing apparatus in the pressure demand mode, or a supplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is also worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, rubber boots, rubber gloves, and rubber apron.
Other Protective Measures:

An eyewash and safety shower should be nearby and ready for use. First aid and medical treatment
suppliesincluding oxygen resuscitators, should be ready for use by trained personnel.

Storage And Handling Precautions:

Storein acool, dry, well-ventilated place. Store away from all other chemicals and potential sources of
contamination. Do not store near combustibles or flammables. Do not handle or store food, beverages, or
tobacco in cyanide areas. Keep container tightly closed when not in use. do not use pressure to empty
container. Wash thoroughly after handling. do not get in eyes, on skin, or on clothing. Do not store near
acids or oxidizers.

Repair And Maintenance Precautions: None.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

The above information is believed to be accurate to the best of our know edge.
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ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped with particulate filters may be
satisfactory. In any event, aways wear eye protection. for small spills, sweep up and dispose of in

DOT-approved waste containers. For large spills, shovel into DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil.
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM CHROMATE 0070

PRODUCT INFORMATION

Product Name: Potassum Chromate

ChineseName: ( V1)

Common Synonyms. Chromic Acid, Dipotassum Salt; Bipotassium Chromate
Chemica Family: Chromium Compounds

Formula: K>CrO,

FormulaWt.:  194.20

CASNo.: 7789-00-6

Product Use:  Laboratory Reagent

RISK SYMBOL

IRRITANT
R

PHYSICAL DATA
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Physical State: Solid

Boiling Point: N/A Vapor Pressure (mmHg): N/A
Melting Point: 975 deg. C (1787 deg. F) Vapor Density (Air=1): 6.7
(@ 760 mmHg)
Specific Gravity: 2.73 Evaporation Rate: N/A
(Hzo:].)
Solubility(H,0): Appreciable (>10%) % VolatilesBy Volume: 0

(21 deg. C)
pH: N/A

Odor Threshold (ppm): N/A
Coefficient Water/Oil Distribution: N/A
Appearance & Odor: Yellow crystals. Odorless.

FIRE AND EXPLOSION DATA

Flash Point (Closed Cup): N/A

Autoignition Temperature: N/A

Flammable Limits: Upper - N/A Lower - N/A

Fire Extinguishing Media: Use water spray.

Special Fire-Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Use water to keep fire-exposed containers cool.

Unusual Fire & Explosion Hazards: Moderate oxidizer. Contact with other material may cause fire.
Toxic Gases Produced: None identified

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Conditions To Avoid: Heat

Incompatibles: Strong reducing agents, combustible materials, organic materials
Decomposition Products: Chromium oxide fumes

HEALTH HAZARD DATA

Inhalation: Excessiveinhalation isirritating, may cause respiratory system damage
Skin Contact:  Noneidentified

Eye Contact: Noneidentified

Skin Absorption: Is harmful and may be fatal.

The above information is believed to be accurate to the best of our know edge.
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Ingestion: Is harmful and may be fatal. Gastrointestinal pain
Chronic Effects: Kidney damage, liver damage

Threshold Limit Vaue (TLV/TWA): 0.05 mg/nt

TLV IsFor Chromium (V1) Compounds, Water Soluble, AsCr.
Short-Term Exposure Limit (STEL): Not established

Permissible Exposure Limit (PEL): 0.1 mg/n?

PEL (Celling) Is For Chromic Acid And Chromates, As CrQs.

Toxicity Of Components:

No information is available

Carcinogenicity: NTP: Yes IARC: Yes ZLIST:No OSHA REG: No

Carcinogenicity:
This substance islisted as a NTP human carcinogen and an |ARC human carcinogen (group 1).

Reproductive Effects: None identified.

Target Organs: Blood, respiratory system, lungs, liver, kidneys, eyes, skin, gi tract
Medical Conditions Generally Aggravated By Exposure: Damaged skin

Primary Routes Of Entry: Inhalation, ingestion, skin contact, eye contact, absorption

FIRST AID MEASURES

Ingestion:
Call aphysician. If swallowed, if conscious, give large amounts of water. Induce vomiting.

Inhalation:
If inhaled, remove to fresh air. If not breathing, give artificia respiration. If breathing is difficult, give

oxygen.

Skin Contact:
In case of contact, immediately flush skin with plenty of water for at least 15 minutes while removing
contaminated clothing and shoes. Wash clothing before re-use.

Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.

PREVENTATIVE MEASURES

Ventilation: Use genera or local exhaust ventilation to meet TLV requirements.

Respiratory Protection:
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A respirator with dust/mist filter is recommended. If airborne concentration exceeds TLV, a
self-contained breathing apparatus is advised.

Eye/Skin Protection: Safety goggles, uniform, apron, rubber gloves are recommended.
Storage Requirements: Keep container tightly closed. Store in secure poison area.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear self-contained breathing apparatus and full protective clothing. Keep combustibles (wood, paper,
oil, etc.) Away from spilled material. With clean shovel, carefully place materia into clean, dry
container and cover; remove from area. Flush spill area with water.
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM HYDROXIDE DRY 0071

PRODUCT INFORMATION

Chemica Name: Potassum Hydroxide

Chinese Name:

Common Names/'Synonyms: Caustic Potash Dry
Chemical Family: Alkali

Formula: KOH

C.A.S.: 1310-58-3

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State: Solid
Boiling Point : 2500 deg. F
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Melting Point : 715 deg. F

Vapour Pressure, mmHg/20 deg. C: 40-50 @ 1000 deg. C.

Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 2.044

Water Solubility, %: 52.8

Appearance And Odour: White hygroscopic flake or pellet, no odour
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Extinguishing Media:

This materid is not combustible. Contact with water may generate enough heat to ignite combustible
materials.

Flash Point : None

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable

Special Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:

This material melts at 715 DEG. F. Hot molten material will react violently with water resulting in
gpattering and fuming. In the molten state this product will react with metals such as aluminum, tin, or
zinc to produce flammable hydrogen gas.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Acids, combustible materials, and metals such as auminum, tin, galvanized zinc, brass, and bronze.
Avoid contact with trichloroethylene to prevent spontaneous formation of flammable dichloroacetylene.

Hazardous Decomposition Products: None
Conditions To Avoid:
Keep water and moist air out of the container. Do not allow contact with acids and reactive metals.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact

Signs And Symptoms Of Exposure:

Inhalation:
Dusts are extremely corrosive to the entire respiratory tract. Breathing dust can destroy the mucous
membranes and can cause severe pneumonitis.

Eye Contact:
Dusts are extremely corrosive to the eyes. Brief contact causes severe eye damage and prolonged
contact causes permanent eye injury which may be followed by blindness.

Skin Contact:
Dusts are extremely corrosive to the skin and rapidly cause severe chemical burns. Moisture on the
skin, such as from perspiration, will accelerate tissue destruction.

Swallowed:
Dusts or solids are extremely corrosive to the mouth and throat. swallowing dusts or solids causes
severe and rapid burning of the mouth, throat, and digestive tract accompanied by severe pain, vomiting
and collapse. Some effects may be delayed.

Chronic Effects Of Exposure:
May result in areas of destruction of skin tissue or primary irritant dermatitis. Similarly, inhalation of
dusts, vapours, or mists may cause varying degrees of damage to the affected tissues and aso
increasing susceptibility to respiratory illness.

Medical Conditions Generally Aggravated By Exposure: None known.
Oral: No datafound for solid caustic potash but 45% liquid rat LDs;=205 mg/kg

Dermal:
No Data Found For Solid Caustic Potash But 45% Liquid Rabbit
LDs,=1260 mg/kg

Inhalation: No datafound

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

City University of Hong Kong 3
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Other Data:
5 mg/24hr produced moderate irritation to rabbit skin. 1 mg/24hr produced moderate irritation to rabbit

eye.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificia respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 30 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention. Speed is essential.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 30 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water or milk. Get immediate medical attention. Do
not give anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection:
NIOSH-approved dust respirator or mask in the absence of adequate environmental controls at the point
of use.

Eye Protection: Chemical goggles and full face shield.

Protective Clothing:

Alkali-resistant slicker suit with rubber apron, rubber boots with pants outside, and rubber gloves with
gauntlets.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Store in a cool, dry place. Keep container tightly close when not in use. Do not use pressure to empty
container. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers as if they were full. This material generates considerable
heat when dissolved in water. When mixing with water always add caustic potash slowly to water and
stir continuously. Never add water to caustic potash.

Other Precautions:

This product is intended for use in food, anima feed, drug, or cosmetic manufacture and it has been
produced and packaged in accordance with strict quality practices. Maintain this quality level by storing
this product away from other chemicals, handling it with care, and avoiding al sources of
contamination.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and chemical goggles.
For small spills, sweep up and dispose of in DOT-approved waste containers. For large spills, shovel
into DOT-approved waste containers.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM IODATE 0072

PRODUCT INFORMATION

Chemical Name: Potassium lodate

Chinese Name:

Common Synonyms: lodic Acid, Potassium Salt
Chemical Family: Potassium Compound
Formula: KIO;

C.A.S.. 7758-05-6

RISK SYMBOL

OXIDIZING
BhiA

PHYSICAL DATA

Physical State: Solid
Boiling Point :

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Melting Point : 1040 deg. F

Vapour Pressure, mmHg/20 deg. C: Not applicable
Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 3.9

Water Solubility, %: 89

Appearance And Odour: White crystals; odourless
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point : Not Applicable

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable

Special Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
May explode when exposed to mechanical shock or friction or upon contact with combustible materials.
Upon heating oxygen may be released which, if confined, can increase the explosive limit or burning rate
of flammable vapours or combustible materials.

REACTIVITY DATA

Stability: Stable
Polymerization: Will not occur
Incompatibility:
Acids, reducing agents, combustible materials such as wood, cloth, or organic materials, metals such as
iron, aluminum, copper and their aloys, hydrogen peroxides, sulfides and any other oxidizable materials.

Hazardous Decomposition Products:
Will liberate toxic fumes of oxides of potassium and iodide and corrosive HlI.

Conditions To Avoid: Excessive heat and contamination of any kind.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact, inhalation.
Signs And Symptoms Of Exposure:
Inhalation:
Breathing dust may irritate the nose , throat, and respiratory tract and cause coughing, chest discomfort
and shortness of breath.

Eye Contact: Dusts may irritate the eyes.
Skin Contact:
Prolonged or repeated contact with the dust may irritate the skin, especialy if skinismoist.

Swallowed:
Swallowing the dusts or solids may cause gastrointestinal irritation with resulting abdominal pain,
diarrhea, nausea and vomiting. Animal experiments suggest a potential for kidney and blood cell
damage.

Chronic Effects Of Exposure:
Repeated ingestions may cause kidney dys-function or failure and blood conditions such as hemolysis.
The central nervous system may be affected.

Medical Conditions Generally Aggravated By Exposure:
Persons with impaired liver or kidney function may be more susceptible to the effects of this substance.

Ora: Mouse LDLO =531 mg/kg

Dermd: No datafound

Inhalation: No data found

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

City University of Hong Kong 3
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medica attention. Do not give anything by mouth to an unconscious or convulsing
person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection:
If use conditions generate dusts, wear a niosh-approved respirator appropriate for those emission levels.
Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge respirator with
particulate filters, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air
respirator. Absence of adequate environmental controls at the point of use.

Eye Protection:
Chemical goggles unless a full facepiece respirator is also worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:

Storein acool, dry, well ventilated place. Store away from all other chemicals and potential sources of
contamination. Do not store on wooden floors. Protect from heat, shock, and physical damage. Keep
container tightly closed when not in use. Wash hands thoroughly after handling. Do not get in eyes, on
skin, or on clothing.

Repair And Maintenance Precautions: None.
Other Precautions:

Containers, even those that have been emptied, will retain product residue. Always obey hazard
warnings and handle empty containers asif they were full.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a full facepiece or
a half mask air-purifying cartridge respirator with particulate filters. Wear chemical goggles if a half
mask isworn. For small spills, sweep up and dispose of in DOT-approved waste containers. For large
spills, shovel into DOT-approved waste containers. Keep out of sewers, storm drains, surface waters,
and soil.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM IODIDE 0073

PRODUCT INFORMATION

Chemica Name: Potassium lodide

Chinese Name:

Common Synonyms: lodic Acid, Potassum Salt.
Chemical Family: Potassium Compound
Formula: KiI

C.A.S.. 7681-11-0

RISK SYMBOL

PHYSICAL DATA

Physical State: Solid
Boiling Point: 2588 deg. F Vapour Pressure, mmHg/20deg. C: 1

City University of Hong Kong 1
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Melting Point: 1333 deg. F Vapour Density (Air=1): N/D
Specific Gravity (Water=1): 3.1 Water Solubility, %: 140 g/100g
Appearance And Odour: White odourless granules or crystals.

Evaporation Rate (Butyl Acetate=1): N/D

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Extinguishing Medias Use water spray, dry chemical, CO,, or alcohol foam.

Flash Point: N/A

Flammable Limits In Air, % Lower: N/A Upper: N/A

Specia Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusua Fire And Explosion Hazards: None.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility: Acids, oxidizing materials, bromine trifluoride and trichloride
Hazardous Decomposition Products: lodine, oxides.

Conditions To Avoid: None

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin or eye contact, swallowed.

Signs And Symptoms Of Exposure:

Inhalation: Breathing dust may irritate the nose and throat and cause coughing and chest discomfort.

Eye Contact: Dusts may irritate the eyes.

Skin Contact:  Noirritation islikely after brief contact but may be irritating after prolonged contact.

Swallowed: None currently known.

Chronic Effects Of Exposure:
May produce "iodism" which may be manifested by skin rash, running nose, headache and irritation of
mucous membrane. Weakness, anemia, loss of weight and general depression may also occur.

Medical Conditions Generally Aggravated By Exposure: None reported.
Oral: No datafound.
Dermal: No datafound.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Inhalation: No data found.

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupationa safety and health administration

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medica attention. Do not give anything by mouth to an unconscious or convulsing
person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining dust emissions at the point of use below the
PEL.

Respiratory Protection:
If use conditions generate dusts, wear a niosh-approved respirator appropriate for those emission levels.
Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge respirator with
particulate filters, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air
respirator.
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Eye Protection:
Chemical goggles and full face shield. It is generaly recognized that contact lenses should not be worn
when working with chemicals because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Keep bags or fibre drums
dry at al times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.
Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped with particulate filters may be
satisfactory. In any event, aways wear eye protection. For small spills, sweep up and dispose of in
DOT-approved waste containers. For large spills, shovel into DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM PERMANGANATE 0074

PRODUCT INFORMATION

Chemica Name: Potassium Permanganate
Chinese Name:

Synonyms(S): Permanganic Acid, Potassum Sdlt.
Chemical Family: Not Applicable

Molecular Formula: KMnO,

Product Use: Water Treatment, Metallurgy

CAS Registry Number:  7722-64-7

RISK SYMBOL

OXIDIZING HARMFUL
AE
PHYSICAL DATA
Physical State: Crystals
City University of Hong Kong 1
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Odour And Appearance: Dark purple to bronze crystals with no odour.
Odour Threshold: Odourless.

Specific Gravity: (H,0=1) 2.70

Bulk Density: Not applicable

Vapour Pressure: Not applicable

Boiling Point: Not applicable

Vapour Density: (Air=1) Not applicable

% Volatiles By Volume: 0

Evaporation Rate: (Butyl Acetate=1) Not applicable
Solubility In Water: Moderate 1-10%

Melting Point: Decomposes @ 150 deg. C (302 deg. F)
pH: Not applicable

Coefficient Of Water/QOil Distribution: Not applicable

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Not applicable

Means Of Extinction: Water spray.

Flash Point And Method Of Determination: Not applicable

Upper Flammable Limit: Not applicable

Lower Flammable Limit: Not applicable

Auto Ignition Temperature: Not applicable

Special Fire Fighting Procedures:
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode. Move containers from fire area if it can be done without
risk. Usewater to keep fire-exposed containers cool.

Fire And Explosion Hazards: Strong oxidizer. contact with other material may causefire.

REACTIVITY DATA

Stability: Stable

Incompatibility:

Organic materials, combustible materials strong reducing agents, strong acids, peroxides, acohols,
chemically active metals.

Hazardous Reactions/Decompositions. Not applicable
Hazardous Polymerization: Will not occur.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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HEALTH HAZARD DATA

Chronic And Acute Effects On Route Of Entry:

Inhalation:

Excessive inhalation of dust isirritating and may be severely damaging to respiratory passages and/or
lungs. Prolonged inhalation of manganese in the form of itsinorganic compounds may cause manganism.

Eye Contact: May cause severeirritation or burns.
Skin Contact:
Prolonged contact with solutions may be irritating leaving brown stains. Concentrated solutions may

cause burns. Crystals are corrosive to skin.

Ingestion:
Ingestion may cause nausea, vomiting, gastrointestinal irritation, and burns to mouth and throat.

Exposure Limits:
TLV =5mg/n(ACGIH TLV FOR MANGANESE DUST EXPRESSED AS Mn)

Irritancy: Causesirritation

Mutagenicity: Not available

Sengitization To Product: No data

Animal Toxicity Data: LDs, (Oral-Rat) (mg/kg) - 1090
LDs, (Scu-Mouse) (mg/kg) - 500

Carcinogenicity: IARC, NTP, and OSHA Non Carcinogenic

Reproductive Toxicity: No data

Teratogenicity Data: Not available

Name Of Toxicologically Synergistic Products: No data

FIRST AID MEASURES

Inhalation: Removeto fresh air. If not breathing give ar. if breathing is difficult give oxygen.

Eye Contact: Flush eyeswith plenty of water for 15 minutes,

Skin Contact: Flush skin with plenty of water for 15 minutes.

Ingestion:
Do not induce vomiting, if conscious, give large amounts of water. Follow with diluted vinegar, fruit
juice or whites of eggs, beaten with water.

City University of Hong Kong 3
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PREVENTATIVE MEASURES

Respiratory Protection:

None required where adequate ventilation conditions exist. If airborne concentration exceeds TLV, a
dust/mist respirator such as NIOSH/MSHA TC-21C-287 is recommended. If concentration exceeds
capacity of respirator, self-contained breathing apparatus is advised.

Eye/Face Protection: Safety glasses with sideshields are advised.
Skin Protection: Normal work clothing covering arms and legs. Butyl rubber gloves are recommended.
Respiratory Controls:
Use generd or local exhaust ventilation to meet TLV requirements. Materials for protective clothing:
butyl rubber gloves.

Precautions:
Keep container tightly closed. Store separately and away from flammable and combustible materials.

Storage Requirements. Store separately and away from flammable and combustible materials.

Handling Procedures:
Keep combustibles (wood, paper, oil, etc.) away from spilled area in tightly closed container. Wash
thoroughly after handling.

ENVIRONMENTAL PROTECTION DATA

Procedures To Be Followed In Case Of A Leak Or Spill:

Wear self-contained breathing apparatus and full protective clothing. Keep combustibles (wood, paper,
oil, etc.) away from spilled material. With clean shovel, carefully place material into clean, dry
container and cover; remove from area. Flush spill area with water.

Environmenta Effects: Not available
Deactivating Chemicals: Not available

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM SODIUM TARTRATE, 0075
4-HYDRATE

PRODUCT INFORMATION

Chemical Name: Potassium Sodium Tartrate, 4-Hydrate
Chinese Name:

Common Synonyms. Rochelle Salt

Chemical Family: Potassum Compounds

Formula: KOCO(CHOH),COONa4H,0
FormulaWt.: 282.22

CA.S: 6381-59-5

Product Use:  Laboratory Reagent

RISK SYMBOL
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PHYSICAL DATA

Physical State: Solid

Boiling Point: N/A Vapour Pressure (mmHg): N/A
Melting Point: 70 deg. C (158 deg. F) Vapour Density (Air=1): N/A
(@ 760 mmHg)
Specific Gravity: 1.79 Evaporation Rate: N/A
(H,0=1)
Solubility(H,0): Appreciable (>10%) % Volatiles By Volume: O

(21 deg. C)
pH: N/A

Odour Threshold (ppm): N/A
Coefficient Water/Qil Distribution: N/A
Appearance & Odour: White crystals. odourless.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Fire Extinguishing Media: Use extinguishing media appropriate for surrounding fire.

Flash Point (Closed Cup): N/A

Flammable Limits: Upper - N/A Lower - N/A

Autoignition Temperature: N/A

Special Fire-Fighting Procedures.
Firefighters should wear proper protective equipment and self-contained breathing apparatus with full
facepiece operated in positive pressure mode.

Unusua Fire & Explosion Hazards: None identified.
Toxic Gases Produced: Carbon monoxide, carbon dioxide

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibles: Metallic salts, minera acids, strong oxidizing agents
Decomposition Products: Carbon monoxide, carbon dioxide
ConditionsTo Avoid: Heat

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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HEALTH HAZARD DATA

Threshold Limit Vaue (TLV/TWA): Not established

Short-Term Exposure Limit (STEL): Not established

Permissible Exposure Limit (PEL): Not established
Toxicity Of Components: No information is available

Carcinogenicity: NTP: No IARC:No ZLIST:No OSHA REG: No
Carcinogenicity: Noneidentified.

Reproductive Effects: None identified.

Effects Of Overexposure:

Inhalation:  Noneidentified

Skin Contact:  Noneidentified

Eye Contact: Noneidentified

Skin Absorption: None identified

Ingestion: None identified

Chronic Effects: None identified
Target Organs: None identified

Medical Conditions Generally Aggravated By Exposure: None identified
Primary Routes Of Entry: None indicated

FIRST AID MEASURES

Ingestion:
If swallowed and the person is conscious, immediately give large amounts of water. Get medical
attention.

Inhalation: If a person breathes in large amounts, move the exposed person to fresh air.
Skin Contact:
In case of contact, immediately wash skin with plenty of soap and water for at least 15 minutes.

Eye Contact: In case of eye contact, immediately flush with plenty of water for at least 15 minutes.
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PREVENTATIVE MEASURES

Ventilation:
Use adequate general or local exhaust ventilation to keep fume or dust levels as low as possible.

Respiratory Protection:
None required where adequate ventilation conditions exist. |f airborne concentration is high, use an
appropriate respirator or dust mask.

Eye/Skin Protection: Safety goggles, proper gloves are recommended.
Storage Requirements. Keep container tightly closed. Suitable for any general chemical storage area.

ENVIRONMENTAL PROTECTION DATA

Steps To Be Taken In The Event Of A Spill Or Discharge:
Wear suitable protective clothing. Carefully sweep up and remove.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS POTASSIUM THIOCYANATE 0076

PRODUCT INFORMATION

Product Name: Potassium Thiocyanate

Chinese Name:

Common Synonyms: Thiocyanic And Potassium Salt; Potassium | sothiocyanate
Formula: KSCN

C.A.S.: 333-20-0

RISK SYMBOL

HARMFUL
5E

PHYSICAL DATA

Physical State: Solid

Boiling Point: 932 deg. F Vapour Pressure, mmHg/20 deg. C: N/A
Melting Point: 343 deg. F Vapour Density (Air=1): N/A
City University of Hong Kong 1
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Specific Gravity (Water=1): 1.89 Water Solubility, %: >10
Appearance And Odour: White odourless crystals
Evaporation Rate (Butyl Acetate=1): N/A

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point: N/A
Flammable Limits In Air, % Lower: N/D Upper: N/D
Special Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusua Fire And Explosion Hazards: None.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility: Nitric acid, strong oxidizers, active halogen compounds.

Hazardous Decomposition Products: Hydrogen cyanide, oxides of salfur and nitrogen.
Conditions To Avoid: None.

HEALTH HAZARD DATA

Primary Routes Of Exposure: None indicated.

Signs And Symptoms Of Exposure:

Inhalation: None currently known.

Eye Contact: None currently known.

Skin Contact: Contact may cause ulcers, local discoloration, eczema.
Swallowed: None currently known.

Chronic Effects Of Exposure: No specific information available.
Medical Conditions Generally Aggravated By Exposure: None reported.
Oral: rat LDs, = 854 mg/kg

Dermal: No data found

Inhalation: No data found

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer,or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medical attention. Do not give anything by mouth to an unconscious or convulsing
person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection: None required.
Eye Protection:

Safety glasses with side shields. It is generally recognized that contact lenses should not be worn when
working with chemicals because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures:  An eyewash and safety shower should be nearby and ready for use.

City University of Hong Kong 3
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Storage And Handling Precautions:
Store in adry, well-ventilated place away from incompatible materials. Keep container tightly closed

when not in use. Do not use pressure to empty container. Wash thoroughly after handling. Do not get in
eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a full facepiece or
a half mask air-purifying cartridge respirator with particulate filters. Wear chemical goggles if a half
mask isworn. For small spills, sweep up and dispose of in DOT-approved waste containers. For large

spills, shovel into DOT-approved waste containers. Keep out of sewers, storm drains, surface waters,
and soil.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS PROPANOL-1 0077

PRODUCT INFORMATION

Chemica Name: N-Propanal

ChineseName: - 1 -

Synonyms:. 1-Propanol; N-Propyl Alcohol; Ethylcarbinol
Chemical Family: Alcohols

Formula: CsH,OH

Molecular Weight: 60.10

CA.S.: 71-23-8

Use: All-purpose solvent.

RISK SYMBOL

PHYSICAL DATA
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Physical State: Liquid

Boiling Point, @ 760 mmHg 97.2deg. C

Freezing Point -126.2 deg. C

Specific Gravity (H,O = 1) 0.8045 @ 20/20 deg. C
Vapour Pressure @ 20 deg. C 14.9 mmHg

Vapour Density (Air = 1) 21

Solubility In Water, % By Weight 100

% Volatiles By Volume 100

Evaporation Rate (Butyl Acetate=1) 1.3
Appearance And Odour: Water-white liquid; mild and nonresidual odour.

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Extinguishing Media:
Use acohol-type or al-purpose-type foam by manufacturers recommended techniques for large fires.
Use carbon dioxide or dry chemical mediafor small fires.

Flash Point: 24 deg. C, Tag Closed Cup, ASTM D 56.
27 deg. C, Tag Open Cup, ASTM D 1310.

Flammable LimitsIn Air, % By Volume Upper: 13.7% Lower: 2.1%
Special Fire Fighting Procedures:

Use water spray to cool fire-exposed containers and structures, and to disperse vapours; reignition is
possible. Use self-contained breathing apparatus and protective clothing.

Unusual Fire And Explosion Hazards:

Vapours form from this product and may travel or be moved by air currents and ignited by pilot lights,
other flames, smoking, sparks, heaters, electrical equipment, static discharges, or other ignition sources
at locations distant from product handling point. This material may produce afloating fire hazard.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibility:

Avoid concentrated nitric and sulfuric acids, strong oxidizers, adehydes, haogens, and halogen
compounds.

Hazardous Combustion Or Decomposition Products:
Burning may produce carbon monoxide and/or carbon dioxide.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Conditions To Avoid: Hest, fire, and ignition sources.

HEALTH HAZARD DATA

Exposure Limits: 200 ppm TWA-Skin ACGIH (1989-90)
250 ppm STEL-Skin ACGIH (1989-90)

LCsy: 48 ¢g/n? Inh.-Mouse RTECS (1989)

LD 1870 mg/kg Ord-Rat RTECS (1989)

5040 mg/kg  Skin-Rabbit RTECS (1989)
Swallowing:
Moderately toxic. May cause nausea, vomiting, diarrhea, abdominal discomfort, drowsiness, and
UNCONSCI OUSNESS.

Skin Absorption: No evidence of adverse effects from available information.

Inhalation:

Vapours are irritating to the eyes and respiratory tract. High concentrations may cause headache,
dizziness, drowsiness, narcosis, and UNCONSCi OUSNESS.

Skin Contact:
Brief contact is not irritating. Prolonged contact, as from clothing wet with the material, may cause
drying and cracking of the skin due to a defatting action.

Eye Contact:
Causes a stinging sensation and irritation, seen as excess redness and swelling of the conjunctiva

Effects Of Repeated Overexposure:
The injury produced upon repeated administration is generally associated with the liver.

Medical Conditions Aggravated By Overexposure:
Because of its defatting properties, this material may aggravate an existing dermatitis. Breathing of
vapours and/or mist may aggravate asthma and inflammatory or fibrotic pulmonary disease.

FIRST AID MEASURES

Swallowing: Give two glasses of water and induce vomiting. Call aphysician.
Skin: Remove contaminated clothing and flush skin with water. Wash clothing before reuse.
Inhaation:
emove to fresh air. Give artificial respiration if not breathing. Oxygen may be given by qudified
personnel if breathing is difficult. Call a physician.
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Eyes. Immediately flush eyes with plenty of water for at least 15 minutes. seek medical attention.
Notes To Physician:

There is no specific antidote. Treatment of overexposure should be directed at the control of symptoms
and the clinical condition of the patient.

PREVENTATIVE MEASURES

Respiratory Protection:
Niosh or msha approved self-contained breathing apparatus in high vapour concentrations.

Ventilation:

This product should be confined within covered equipment, in which case general (mechanical) room
ventilation should be satisfactory. Specia local ventilation may be needed at points where vapours can
be expected to escape to the workplace air.

Protective Gloves: Nitrile, butyl, or PVC-coated
Eye Protection: Monogoggles

ENVIRONMENTAL PROTECTION DATA

Spill:
Extinguish and do not turn on any ignition source until the areais determined to be free from explosion or
fire hazards. Wear suitable protective equipment. Small spills could be flushed with large quantities of
water. Larger spills should be collected for disposal.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.



M.S.D.S. 0078

Material Safety Data Sheet

City University of Hong Kong

MSDS 2-PROPANOL 0078
PRODUCT INFORMATION

Chemical Name: 2-Propanal

ChineseName: - 2 -

Synonym: | sopropanol (Isopropyl Alcohal, 1PA)

Formula: (CH3),CHOH

CASNo: 67-63-0

Product Use:

In antifreeze compositions; in cosmetics; in quick-drying oils and inks; in extraction processes,; as a
solvent for gums, shellac, essential oils; solvent in the electronic industry.

RISK SYMBOL

PHYSICAL DATA
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Physical State: Liquid
Appearance And Color: Colourlessliquid. slight odour, resembling a mixture of acetone and ethanol.
Odour Threshold: 28.2 ppm
Boiling Point: 82.3 deg. C
Freezing Point:
(Melting Point): -88.5deg. C
Solubility In Water: Complete
Evaporation Rate (Ether = 1.0): 7.7
Slow <0.3 Fast >3.0
Medium 0.3-3.0
Specific Gravity (H,O=1): 0.785
pH: Neutral
% Volatiles By Volume:(@ 20 deg. C) 100
Vapour Density (Air=1): 2.1
Vapour Pressure:(mmHg @ 20 deg. C) (PSIG) 33
Molecular Weight: 60.10
Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Flammable

Flash Point: 11.7 deg. C

% By Val. In Air Upper Flammable Limit: 12 Lower Flammable Limit: 2

Auto Ignition Temperature: 455 deg. C

Hazardous Combustion Products: Carbon monoxide, carbon dioxide.

Explosion Hazards: A moderate explosion hazard when exposed to flames or heat.

Fire Extinguishing Procedures:
Use dry chemical, "alcohol” foam or CO,. Water may be ineffective but water spray may reduce vapours
and cool containers exposed to fire.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Conditions To Avoid: High temperatures

Incompatibility :

Acetaldehyde, chlorine, ethylene oxide, combination of hydrogenpalladium particles, oleum,
hypochlorous acid, isocyanates, nitroform, perchloric acid, hydrogen peroxide-sulfuric acid,
hydrochloric, ammonium hydroxide combinations - strong oxidants in general.

Hazardous Decomposition Products:
No studies available, but carbon monoxide, carbon dioxide and possibly aldehydes would be expected.

The above information is believed to be accurate to the best of our know edge.
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HEALTH HAZARD DATA

Inhaation:

Isopropyl acohol is about twice as toxic as ethyl alcohol and produces similar symptoms of
intoxication. Gross overexposure can produce severe central nervous system depression, coma and
possibly fatal respiratory failure. TCLO (human): 400 ppm, symptont irritation of mucous membranes.

Ingestion:

The probable lethal dose in an adult is about 240 ml but as little as 20 ml may produce symptoms.
Findings may include severe nausea, vomiting, abdomina pain, bleeding and central nervous system
depression. Pulmonary damage including tracheo-bronchitis, bronchopneumonia and haemorrhagic
pulmonary edema may occur as result of pulmonary excretion of the alcohol. Other problems that may
occur include afall in hemoglobin levels due to hemolysis and areduction in blood sugar levels.

Skin:
Isopropy! acohol does not seem to be significantly absorbed through the skin but the limited absorption
may add to the effect of inhalation. repeated exposures to the skin may result in dermatitis resulting from
a defatting action.

Eyes.

Isopropyl alcohol vapours at 800 ppm are irritating to humans within 3-5 minutes. Contact with liquid
alcohol produces intense stinging and burning sensations. With prolonged contact to the liquid,
temporary damage to the membranous tissue covering the cornea has been reported, but healing has been
prompt.

Acute Toxicity:
Moderate Toxicity
LDLO (Oral, Man): 8600 mg/kg
LDsg, (Oral, Rat): 5045 mg/kg (Depressed Activity)

Chronic Toxicity:
Overexposure (above limits) will result in toxic effects noted above. tests on rats, at relatively high
doses had moderate effects on fertility.

Exposure Limits:
TLV: 980 mg/n?
STEL: 1225 mg/n?
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Biologica Exposure Indices (BEI.):
Action Level
Proposed: 100 mg/l in urine or blood, upper limit (sampled at end of workaday.)

FIRST AID MEASURES

Inhalation:
Remove to fresh air; if breathing is difficult, give oxygen if qualified personnel are available. Get
medical attention.

Ingestion:
If conscious and alert, give large quantities of water and induce vomiting by touching back of throat with
finger. Never give anything by mouth to a person who is unconscious. Get medical attention.

Skin:
Wash thoroughly with water and promptly remove contaminated clothing. Wash clothing before reuse.

Eyes. Flush with water for at least 15 minutes. If irritation persists, get medica evaluation.

PREVENTATIVE MEASURES

Respiratory Protection:

None usualy required if handling is in closed ventilation system mentioned below. Otherwise, use
niosh-approved organic vapour cartridge respirator. In the event of a spill or emergency, use
self-contained, niosh-approved breathing apparatus.

Eyes And Face:
Wear chemical goggles if there is reasonable probability of exposure to liquid or mist. Do not wear
contact lensesin this case.

Hands, Arms, And Body:
Protective gloves and protective clothing (neoprene) if there is repeated or prolonged exposure to liquid
or mist. Otherwise, full work clothing. Remove immediately any wet contaminated clothing.

Storage:
Protect from physical damage. Store in a cool, dry well-ventilated area away from ignition sources and
other fire hazards. Do not store with incompatible materials. No smoking in storage aress.

Normal Handling:
Keep away from heat, open flame or other high temperature sources. Avoid contact with skin, eyes and
clothing; avoid breathing vapour or mist. Use good personal hygiene and housekeeping practices.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Engineering Controls:
Provide complete ventilated enclosure of material eg. An exhausted hood of explosion-proof

construction. Isopropanol corrodes many types of rubber. Use neoprene where required. Provide
eyewash and quick drench shower facilities.

ENVIRONMENTAL PROTECTION DATA

Spill Or Leak (Always Wear Personal Protective Equipment):
Remove personnel from the area. Remove all sources of ignition. Remove leaky sources to the outside if
possible. Small spills: mop up, wipe up, or soak up immediately. Place soaked wiping materia in a
metal container and seal. Large spills: use water spray to disperse vapours and protect any persons
attempting to stop aleak, as well as to flush spills away from fire hazard exposures. If possible, dike up.
Use water to dilute spills to non-flammable mixtures.
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Material Safety Data Sheet

City University of Hong Kong

MSDS RESORCINOL 0079

PRODUCT INFORMATION

Chemical Name: Resorcinol

Chinese Name:

Synonyms. Resorcinol, 1,3-Benzenediol
Chemical Family: Aromatic

Chemica Formula: C¢H4(OH),
CA.S.. 108-46-3

Product Use: For test purposes

RISK SYMBOL

HARMFUL
5E

PHYSICAL DATA

Physical State: Solid
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Odour And Appearance:
White needle-like crystals but becomes pink on exposureto light and air or by contact with iron.

Odour Threshold (ppm): Not available

Vapour Pressure (mmHg): 1 mmHg @ 108 deg. C

Vapour Density (Air=1): 3.74

Evaporation Rate: No Data

Boiling Point ( deg. C): 280 deg. C, but volatilizes at lower temperatures and is slightly volatile with
geam.

Melting Point ( deg. C): 110deg. C

pH: 5.2

Specific Gravity: 1.272

Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Flammability: Combustible

Extinguishing Media: Water, dry chemical, CO,

Flash Point (Method Used): 127 deg. C/cc

Autoignition Temperature: 1126 deg. F

Upper Flammable Limit (% By Volume): Not available
Lower Flammable Limit (% By Volume): Not available
Hazardous Combustion Products: CO, CO,

REACTIVITY DATA

Stability: Stable

Incompatibility :

Oxidizers, acetanilide, albumin, akalies, antipyrine, camphor, ferric salts, methol, spirit nitrous ether,
urethan.

Hazardous Decomposition Products: CO,, CO, H,O

HEALTH HAZARD DATA

Toxicological Data:

LDsy: (Oral, Rat) 301 mg/kg

LCsy: Not available

Effects Of Acute Exposure To Product:
Inhaled: Harmful

The above information is believed to be accurate to the best of our know edge.
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In Contact With Skin:
Harmful and irritating to skin. Absorption can cause methemoglobinomia, cyanosis, convulsions and
desth.

In Contact With Eyes: Causesirritation and burns.
Ingested: Harmful

Effects Of Chronic Exposure To Product:
Carcinogenicity: No

Teratogenicity: No information available
Reproductive Effects: No information available
Mutagenicity: No information available
Synergistic Products: None known

FIRST AID MEASURES

Eyes:. Irrigate thoroughly with water for at least ten (10) minutes. Obtain medical attention.

Skin:

Remove contaminated clothing avoiding contamination of unaffected areas and swab contaminated skin
with glycerol, polyethylene glycol 300, or a mixture of liquid polyethylene glycol 70 parts and
methylated spirits 30 parts for at least ten (10) minutes. Flush with water for at least ten (10) minutes if
solvents are not immediately available.

Inhalation:
Remove from exposure, rest and keep warm. In severe cases, or if exposure has been great obtain
medical attention.

Ingestion:
Wash out mouth thoroughly with water and give water to drink, followed by two tablespoons of
magnesium sulphate (epsom salts) in water. Obtain medical attention.

PREVENTATIVE MEASURES

Engineering Controls: Loca exhaust ventilation recommended

Respiratory Protection: Self-contained breathing apparatus, dust mask.

Eye Protection: Goggles for face shield.

Skin Protection: Rubber or plastic gloves.

Other Personal Protective Equipment: An eyewash and safety shower should be nearby and ready for use.
Handling Procedures And Equipment: Follow routine safe handling procedures. Avoid generating dust.
Storage Requirements:
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Store in suitable labelled containers. Keep containers tightly closed when not in use and when empty.
Protect from damage. Store in a cool, dry, well-ventilated area, out of direct sunlight.

ENVIRONMENTAL PROTECTION DATA

Leak And Spill Procedure:
Mix with sand. Transfer carefully into container and arrange removal by disposal company. Wash site of
spillage thoroughly with water and detergent.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS SILVER NITRATE 0081

PRODUCT INFORMATION

Chemical Name: Silver Nitrate

ChineseName: (V)

Common Names/'Synonyms: Lunar Caustic; Nitric Acid; Silver (+1) Salt
Formulas AgNO;

C.A.S.: 776-18-88

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State:Solid
Boiling Point: 832 deg. F Melting Point, deg. F: 413.6
Vapour Pressure, mmHg/20 deg. C: Not applicable
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Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 4.35 Water Solubility, %: High
Appearance And Odour: White to colourless crystals; odourless
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Extinguishing Media: Use any agppropriate medium for extinguishing surrounding fire.
Flash Point: Not Flammable

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable

Special Fire Fighting Procedures. None.

Unusua Fire And Explosion Hazards: None.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility:

Strong oxidizing or reducing materias, akalis, acohols, ammonium hydroxides, antimony salts,
arsenites, bromides, carbonates, chlorides, iodides, thiocyanates, ferrous salts, morphine salts, oils,
creosote, phosphates, tannic acid, tartrates, vegetable dedoctions and extracts, charcoal, sulfur,
phosphorus, plastics, acetylene, acetylides.

Hazardous Decomposition Products:
Thermal decomposition or burning may produce metallic silver and nitrogen oxides.

Conditions To Avoid: Excessive heat and contamination of any kind.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact

Signs And Symptoms Of Exposure:

Inhalation:
Breathing dust causes irritation and/or burns of the nose, throat, mucous membranes and respiratory
tract. Repeated exposure may produce generalized argyria.

Eye Contact: Dustsirritate the eyes. Contact with crystals causes burns.

The above information is believed to be accurate to the best of our know edge.
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Skin Contact:
Contact with the crystals causesirritation and/or burns. Prolonged or repeated contact with crystals or
dust may result in localized argyria.

Swallowed: Swallowing the solids can cause severe gastroenteritis that may be fatal.
Chronic Effects Of Exposure: No specific information available.

Medical Conditions Generally Aggravated By Exposure: None known.

Oral: muskrat LDsy = 29 mg/kg; rat LDLO = 800 mg/kg

Dermal: No datafound

Inhalation: No data found

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed: Do not induce vomiting. Get immediate medical attention.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection:
NIOSH-approved dust respirator or mask in the absence of adequate environmental controls at the point
of use.

Eye Protection: Chemica goggles.
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Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.
Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Store in acool, dry place. Store away from all other chemicals and potential sources of contamination.
Keep container tightly closed when not in use. Do not use pressure to empty container. Wash thoroughly
after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: None.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and chemical goggles.
Dueto high cost of material, if it is not contaminated, it is suitable for reuse after cleanup.

The above information is believed to be accurate to the best of our know edge.
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Material Safety Data Sheet

City University of Hong Kong

MSDS SODIUM CYANIDE 0084

PRODUCT INFORMATION

Chemica Name: Sodium Cyanide

Chinese Name:

Common Synonyms: Cyanobrik (R);

Cyanogran (R); Cyanide Of Sodium; Prussiate Of Soda
Formula: NaCN

C.A.S.: 143-33-9

RISK SYMBOL

PHYSICAL DATA

Physical State: Solid
Boiling Point: 2,725 deg. F Melting Point, deg. F. 1,047
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Vapour Pressure, mmHg/20 deg. C: Nil

Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 1.6 Water Solubility, %: 37
Appearance And Odour: White granular solid; slight ammonia and almond odour.
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Extinguishing Media:

Flood with water. Do not use CO, which reacts with sodium cyanide to produce highly toxic and
flammable hydrogen cyanide gas.

Flash Point: Not Flammable

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable
Specia Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire. Sodium cyanide dissolves readily in
water, therefore cyanide solution run-off may occur if containers are opened. run-off should be contained
and detoxified with hypochlorite. be extremey cautious not to inhae any fumes during a fire because
highly toxic HCN gas may be liberated.

Unusual Fire And Explosion Hazards: Hydrogen cyanide gas is flammable and highly toxic.

REACTIVITY DATA

Stability: Moisture Causes Decomposition.

Polymerization: Will not occur

Incompatibility:

Reacts violently with strong oxidizers. Large amounts of highly toxic, flammable hydrogen cyanide
(HCN) gas will evolve from contact with acids. Water or weak akaline solution can produce dangerous
amounts of hen in confined areas. Carbon dioxide from the air is sufficiently acidic to liberate highly
toxic hydrogen cyanide gas from cyanide solutions.

Hazardous Decomposition Products: Poisonous HCN and ammonia gases.
Conditions To Avoid: Moisture, heat.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin absorption.

The above information is believed to be accurate to the best of our know edge.
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Signs And Symptoms Of Exposure:

Inhalation: Inhalation of dust will cause respiratory tract irritation and may be fatal.

Eye Contact: Dusts will irritate the eyes and prolonged contact may burn and/or damage the eyes.

Skin Contact:
Exposure to the dust will cause irritation. Prolonged or repeated contact may result in an itching rash
characterized by macular, popular, and vesicular eruptions. Frequently there is secondary infection.
Fatal amounts of sodium cyanide can be absorbed through the skin.

Swallowed:
Swallowing the solid can cause death. Cyanides inhibit tissue oxidation causing death through chemical

asphyxia.

Chronic Effects Of Exposure:
Exposure to small amounts of cyanide compounds over long periods of time is reported to cause |oss of
appetite, headache, weakness, nausea, dizziness, and symptoms of irritation of the upper respiratory
tract and eyes.

Medical Conditions Generally Aggravated By Exposure: None reported.

Oral: Rat LDsy = 6.44 mg/kg; Human LDLO = 2.857 mg/kg

Dermal: No datafound

Inhalation: No data found

Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

FIRST AID MEASURES

First Aid For Cyanide Exposure:

Actions to be taken in case of cyanide exposure should be planned and practised before beginning work
with cyanides (in most cases, cyanide poisoning causes a deceptively healthy pink to red skin color;
however, if aphysical injury or lack of oxygen isinvolved, the skin color may be bluish.

Treatment for cyanide poisoning can be provided in two ways, "first aid" and "medical treatment”. Both
require immediate action to prevent further harm or death. First aid using amyl nitrite and oxygen is
generally given by a layman before medical help arrives. Medical treatment involves intravenous
injections and must be administered by qualified medical personnel. Even if a doctor or nurse is present,
the need for fast treatment dictates using first aid treatment with amyl nitrite and oxygen while medical
treatment materials for intravenous injection are being prepared. Experience shows that first aid given
promptly is usually the only treatment needed.

Medica treatment is given if the victim does not respond to first aid. it provides a larger quantity of
antidote including sodium thiosulfate to chemically destroy cyanide in the body. However, even under
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optimum conditions, amyl nitrite can be administered faster and should be used even if medical treatment
follows.

Amyl nitrite and medical treatment kits for cyanide poisoning are available, with doctor's prescription,
from pharmacies.

First aid -- directions for giving amyl nitrite antidote and oxygen

1. Conscious: for inhalation and/or absorption if the victim is alert, oxygen may be al that is needed. But
if heis not fully conscious or shows signs of poisoning, follow paragraph 2 below. For swal- lowing,
seefirst aid -- swallowing cyanide.

2. Unconscious but breathing: break an amyl nitrite ampule in a cloth and hold lightly under the victim's
nose for 15 seconds, then take away for 15 seconds. Repeat 5-6 times. If necessary, use a fresh ampule
every 3 minutes until the victim regains consciousness (usualy 1-4 ampules). Give oxygen to ad
recovery.

3. Not Breathing:

A. Give artificia respiration, preferably with an oxygen resusci- tator. Give amyl nitrite antidote by
placing a broken ampule inside the resuscitator face piece, being careful that the ampule does not
enter the victim's mouth and cause choking.

B. If using manual artificial respiration, give amyl nitrite anti- dote as in paragraph 2 above, except
keep the first amyl nitrite ampule under the nose with replacement every 3 minutes.

4. Amyl Nitrite Notes:

A. Amyl nitrite is highly volatile and flammable; do not smoke or use around source of ignition.

B. If treating poison victim in a windy or drafty area, provide something -- a rag, shirt, wall, drum,
cupped hands, etc. -- to prevent the amyl nitrite vapours from being blown away. Keep the ampule
upwind from the nose. The objectiveisto get amyl nitrite into the victim's lungs.

C. Rescuers should avoid amyl nitrite inhalation so they won't become dizzy and |ose competence.

D. Do not overuse. Amyl nitrite dilates the blood vessels and lowers blood pressure. While excessive
use might put the victim in shock, this has not occurred in practice a8 DUPONT manufacturing
facilities, and dupont company is not aware of any death from treatment with amyl nitrite.

If Inhaled:
Remove to fresh air. Lay victim down. Administer amyl nitrite antidote and oxygen. Remove
contaminated clothing. Keep patient quiet and warm. call a physician.

In Case Of Eye Contact:
Immediately flush eyes with plenty of water, remove contaminated clothing, and keep victim quiet and
warm. Call a physician.

In Case Of Skin Contact:

Wash skin to remove the cyanide while removing all contaminated clothing, including shoes. Do not
delay. Skin absorption can occur from cyanide dust, solutions, or hcn vapour. Absorption is slower than
inhalation, usually measured in minutes compared to seconds for inhalation. follow first aid directions
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for giving amyl nitrite antidote and oxygen (above) if treatment is needed, but even severe skin contact
may not require treatment if 1) no inhalation or swallowing has occurred; and 2) the cyanide is promptly
washed from the skin and contaminated cloth- ing removed. If skin contact is prolonged, hcn poisoning
may occur with nausea, unconsciousness, and then death possible if source of cyanide intake is not
removed and treatment provided. Even after washing the skin, the victim should be watched for at least
1-2 hours because ab- sorbed cyanide can continue to work into the bloodstream. Wash clothing before
reuse and destroy contaminated shoes.

If Swallowed:

Conscious: immediately give patient one pint of 1% sodium thiosulfate solution (or plain water) by
mouth and induce vomiting with finger in throat. Repeat until vomit fluid is clear. Never give anything by
mouth to an unconscious person. Call a physician. unconscious. follow first aid procedure as in
paragraphs 2 and 3 above and call a physician. If the victim revives, then proceed with * conscious*
paragraph immediately above.

Note To Physician:

Medical treatment is normally provided by a physician, but might be provided by a professionaly
trained "qualified medical person” where a need exists and where state and local laws permit. While
preparing for sodium nitrite and sodium thiosulfate injections, use amyl nitrite and oxygen as outlined in
directions for giving amyl nitrite first aid. When ready and if the victim is not responding to first aid,
first inject the solution of sodium nitrite (10 ml of a 3% solution) intravenously at the rate of 2.5
mi/minute, then immediately inject the sodium thiosulfate (50 ml of a 25% solution) at the same rate,
taking care to avoid extravasation. Thisisafairly lengthy treatment (24 minutes) since atotal of 10 + 50,
or 60 ml isinjected at arate of 2.5 ml/minute. consideration should be given to the size and conditions of
the victim as treatment is proceeding. It is not essential that full quantities be given just because treatment
was started. Injections can be stopped at any point if recovery is evident. Watch patient continuoudly for
24 - 48 hours if cyanide exposure was severe. If there is any return of symptoms during this period,
repeat this treatment using one-haf the amounts of sodium nitrite and sodium thiosulfate solutions.
Caution should be used to avoid overuse of medical treatment chemicals as the prescribed dose is about
1/3 the lethal dose for an average individual. If signs of excessive methemoglobinemia develop (ie, blue
skin and mucous membranes, vomiting, shock and coma), 1% methylene blue solution should be given
intravenoudly. A total dose of 1 to 2 mg/kg of body weight should be administered over a period of five
to ten minutes and should be repeated in one hour if necessary. In addition, oxygen inhaation will be
helpful. Transfusion of whole fresh blood may be considered if there has been mechanical injury with
external or interna bleeding and simultaneous cyanide exposure. The experience of dupont company, a
cyanide producer, in treating cyanide poison cases is that first aid procedures using amyl nitrite and
oxygen were effective and the only treatment needed in most cases. Medical treatment, using intravenous
injections, was used in afew cases. Both procedures have been successful.
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PREVENTATIVE MEASURES

Ventilation:
Loca mechanica exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection:
If use conditions generate dusts, wear a NIOSH-approved respirator appropriate for those emission
levels. Appropriate respirators may be afull facepiece air-purifying cartridge respirator with particulate
filters, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is also worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, rubber boots, rubber gloves, and rubber apron.
Other Protective Measures:

An eyewash and safety shower should be nearby and ready for use. First aid and medical treatment
supplies, including oxygen resuscitators, should be ready for use by trained personnel.

Storage And Handling Precautions:

Storein acool, dry, well-ventilated place. Store away from all other chemicals and potential sources of
contamination. Do not store near combustibles or flammables. Do not handle or store food, beverages, or
tobacco in cyanide areas. Keep container tightly closed when not in use. Do not use pressure to empty
container. Wash thoroughly after handling. Do not get in eyes,on skin, or on clothing. Do not store near
acids or oxidizers.

Repair And Maintenance Precautions: None.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.
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ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand modeor a supplied-air respirator. If the spill or leak is small,
afull facepiece air-purifying cartridge respirator equipped with particulate filters may be satisfactory. In
any event, always wear eye protection. for small spills, sweep up and dispose of in DOT-approved
waste containers. For large spills, shovel into DOT-approved waste containers. Keep out of sewers,
storm drains, surface waters, and soil. keep spillage dry. Flush spill area with a dilute solution of
sodium or calcium hypochlorite. This materia is highly toxic to marine life.
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Material Safety Data Sheet

City University of Hong Kong

MSDS SODIUM HYDROXIDE, PELLETS 0085

PRODUCT INFORMATION

Chemical Name : Sodium Hydroxide
Chinese Name:
Synonym: Caustic Soda, Lye; Caustic Soda Bead, Dry Or Solid
Formula: NaOH
C.A.S.:: 1310-73-2
Product Use:
In rayon and cellophane manufacture; textile industry; food industry; photoengraving and lithography;
water treatment; soap manufacture; in plastic and rubber industry; pharmaceutical and chemical industry.

RISK SYMBOL

CORROSIVE

PHYSICAL DATA
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Physical State: Solid
Appearance And Color: White pellets. hygroscopic.
Odour Threshold: Odourless
Boiling Point: 1390 deg. C
Freezing Point:
(Médlting Point): 318 deg. C
Solubility In Water: 29.6% by wt. @ 0 deg. C.
Evaporation Rate (Ether = 1.0): Negligible at ambient conditions
Slow <0.3 Fast >3.0
Medium 0.3-3.0
Specific Gravity (H,0O=1): 2.13 @ 25 deg. C Solid
pH: 5% Solution: 14
% Volatiles By Volume: (@ 20 deg. C) Negligible at ambient conditions
Vapour Density (Air=1): Vapour negligible at ambient conditions
Vapour Pressure:(mmHg @ 20 deg. C) (Psig) Negligible1 mm @ 739 deg. C
Molecular Weight: 40.00
Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Not flammable

Flash Point:

Hazardous Combustion Products: Some material may vaporize in afire.

% By Voal. In Air Upper Flammable Limit: Lower Flammable Limit:

Auto Ignition Temperature:

Explosion Hazards:
Will react with metals such as aluminum, tin and zinc (and alloys of these metals) to liberate hydrogen -
afire and explosive hazard.

Fire Extinguishing Procedures:
Do not use CO, because it reacts exothermically with NaOH. Flood with water if involved in fire. Do
not splash or scatter material, keeping it away from common metals (see above). NaOH can melt in afire
and molten material can react violently with small amounts of water.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibility :

Common metals and their alloys; acids and their anhydrides; easily oxidizable compounds, including
explosives, adehydes and unsaturated organics; nitrocarbons and chlorocarbons. Strong exothermic
reaction with water or moisture (generates much heat).
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Hazardous Decomposition Products:
None. Remains chemically unchanged even at its boiling temperature.

Conditions To Avoid: Open containers - rapidly absorbs carbon dioxide and moisture from the air.

HEALTH HAZARD DATA

Inhaation:

Inhalation of mist or dust can injure the entire respiratory tract with painful and corrosive action on
tissue. Irritancy estimated to become noticeable a 2 mg/nT. In air. The effects of inhalation can vary,
depending upon extent of exposure, from mild mucous membrane irritation to sudden, severe
bronchopneumonia.

Ingestion:

Severe and rapid corrosive burns of mouth, gullet and gastrointestinal tract will result, if swallowed.
Effects include severe pain, difficulty in breathing, vomiting, diarrhea, collapse. Some effects may be
delayed. Estimated average fatal dose 5 g. (human, adult).

Skin:
Severe and rapid corrosion from contact. Extent of damage depends on duration of contact. Even dilute
solutions exert a destructive effect, following prolonged contact. Mist of solutions is extremely
corrosive. skin - rabbit: 50 mg/24 hours/severe effect.

Eyes:

Contact rapidly causes severe damage. Permanent corneal damage almost inevitably results. Even dilute
solutions may produce similar effects, although less rapidly. Mist of solutions is extremely corrosive.
Eye - rabbit: 50 micrograms/24 hours/severe effect.

Acute Toxicity: Very toxic.
LDLO (Ora, Rabbit): 500 mg/kg (10% Solution)
LD50 (Intraperi8toneal, Mouse): 40 mg/kg
Chronic Toxicity: Not available
Exposure Limits: TLV: 2 mg/nT (Ceiling Value)
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FIRST AID MEASURES

Inhalation:
Remove to fresh air (to be handled by protected personnel). If breathing is difficult, or if cyanotic (blue
skin), give oxygen if qualified operator is available. Arrange for medical help.

Ingestion:

Do not induce vomiting. If possible, and if conscious, immediately give large quantities of water or milk.
This may be followed with dilute vinegar or fruit juice to neutralize alkali. Arrange for immediate
medical help.

Skin:

Immediately flush under safety shower. If wearing goggles, flush head and face thoroughly before
removing goggles. Next, wash victim's hands until al chemical is removed. Then remove contaminated
clothing and shoes. Call a physician. Continue washing for one or two hours and remove to a medical
facility if aphysicianisnot available (but only after at least one hour of showering).

Eyes:.

Immediately flush with large amounts of water for at least 15 minutes, holding eyelids apart to facilitate
irrigation. Utmost speed is essential. Call a physician. If none is available, irrigate another 15-30
minutes before moving patient to a medical facility. Have an opthamologist make an evauation of eye

injury.

PREVENTATIVE MEASURES

Respiratory Protection:

In the absence of dust or mist, none generaly required. For airborne levels of concern, use a
NIOSH-approved, full-facepiece (for eye protection) with a high-efficiency particulate or supplied-air
espirator, or a self-contained breathing apparatus.

Eyes And Face:

Wear chemical safety gogglesif thereis any possibility of contact with liquid or mist with the eyes. Add
a face shield if there is any possibility of contact with liquid with face. Do not wear contact lenses if
handling liquid or dusty solid material.

Hands, Arms, And Body:
Wear protective gloves and full protective clothing (preferably made of rubber, neoprene or nbr) if there
is any possibility of contact with pellets, dust or liquid or mist. Promptly wash any contaminated
impervious items and remove immediately any non-impervious items that become contaminated.
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Storage:

Store in closed containers in a dry, well-ventilated area, separate from acids, peroxides, metals, easily
ignitible materials and other incompatibles. Protect against moisture and water; protect against physical
damage. Drains for storage or use areas for this material should have retention basins for pH adjustment
and dilutions of spillsand flushings before discharge.

Normal Handling:

Do not get in eyes, on skin or clothing. Avoid breathing dust or migt, if generated. Keep container closed
when not in use. Use with adequate ventilation and wash thoroughly after handling. When making
solutions, use sufficient agitation and cooling, while adding slowly to surface of solution, to avoid
splattering. Avoid handling conditions that may lead to spills, leaks, gections, or to the formation of dust
or mist.

Engineering Contrals:

Provide local exhaust to meet TLV requirements if making solutions or grinding up and mist or dust is
generated. In the absence of these conditions, natural ventilation may be adequate. Ventilation facilities
should be corrosion resistant. (do not use soft iron, copper, tin, duminum, zinc or aloys of these
materials in construction or in handling equipment.) Provide eyewash stations and quick-drench showers
near areas of use and handling. In the event hydrogen gas is generated, a severe ventilation problem is
rapidly introduced. Therefore, if such emergency condition is likely to happen, then ventilation facility
must also be explosion resistant.

ENVIRONMENTAL PROTECTION DATA

Spill Or Leak (Always Wear Personal Protective Equipment):

Dry product can be promptly shovelled up for recovery. (Caution! Avoid dusting and skin and eye
contact. Also, delay in clean-up may alow absorption of moisture from the atmosphere, increasing
clean-up difficulties.) Control the disposal of the waste solid. Flush contami nated surfaces with water
and neutralize with dilute acid (preferably acetic acid) to remove final traces. (sodium bicarbonate may
also be used to partially neutralize.) Finaly, rinse area with water; attempt to keep out of sewer.
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Material Safety Data Sheet

City University of Hong Kong

MSDS SODIUM SULFATE 0087

PRODUCT INFORMATION

Chemical Name: Sodium Sulfate
Chinese Name:
Synonym: Disodium Sulfate; Sodium Sulfate Anhydrous
Formula: Na,SO,
C.A.S.: 7757-82-6
Product Use:
In the manufacture of glass, ultramarine, paper pulp; for standardizing dyes and in dyeing and printing
textiles; in freezing mixtures.

RISK SYMBOL

PHYSICAL DATA
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Physical State: Solid
Appearance And Color: White powder or granular material.
Odour Threshold: Odourless
Boiling Point: NA
Freezing Point: NA
(Melting Point): 888 deg. C
Solubility In Water: 17% @ 20 deg. C (By Weight)
Evaporation Rate (Ether = 1.0):  Not applicable
Slow <0.3 Fast >3.0
Medium 0.3-3.0
Specific Gravity (H,O=1): 2.68
pH: 5% Solution @ 25 deg. C
pH: 5.2-8.2
% Volatiles By Volume: (@ 20 deg. C) Not applicable
Vapour Density (Air=1): Not applicable
Vapour Pressure: (Mmhg @ 20 deg. C) (Psig)  Not applicable
Molecular Weight: 142.04
Coefficient Of Water/Oil Distribution: Not available

FIRE AND EXPLOSION DATA

Conditions Of Flammability: Not flammable. Flash Point: NA

Hazardous Combustion Products: Not applicable

% By Vol. In Air Upper Flammable Limit: Not applicable

Lower Flammable Limit: Not applicable

Auto Ignition Temperature: NA

Explosion Hazards: Not applicable unless sodium sulfate is melted with aluminum.

Fire Extinguishing Procedures:

Although not flammable, if involved in a fire, firefighters should wear full protective clothing and, if
acrid fumes develop, use NIOSH-approved, self-contained breathing apparatus. Cool fire-exposed
containers with water spray.

REACTIVITY DATA

Stability: Stable

Hazardous Polymerization: Will not occur

Incompatibility : Molten active metas, including aluminum and magnesium.
Hazardous Decomposition Products: Not applicable.

Conditions To Avoid: Protect from moisture (hygroscopic); keep tightly closed.
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HEALTH HAZARD DATA

Inhalation: Dust inhalation may irritate nose, throat and lungs.

Ingestion:
Not generally considered toxic (oral-mouse LDs,: 5989 mg/kg). however, if swallowed, irritation may
develop in the mouth, esophagus and stomach. the sulfate ion draws water into the intestines and causes

purging.

Skin:
Effects of sodium sulfate are minimal, but irritation may result from prolonged skin contact.

Eyes.Contact with dust or mist may irritate eyes.

Acute Toxicity: Low toxicity - see above.

Chronic Toxicity: Not available

Exposure Limits: None established

Other: Teratogenicity data: parenteral, mouse, TDLO 60 mg/kg (8d preg.) - effects on fetus.
Biological Exposure Indices (BEI.): Not available.

FIRST AID MEASURES

Inhaation:
Remove to fresh air; if breathing is difficult, give oxygen if a qualified operator is available. Get
medical attention for irritation or discomfort from dust inhalation.

Ingestion:
If conscious, give 2 to 4 glasses of water, then induce vomiting by touching back of throat with finger.
Get medical attention.

Skin:
Wash with soap and water, then flush with water until all chemical is removed. Remove contaminated
clothing and wash before reuse.

Eyes:
Flush promptly with plenty of water for at least 15 minutes; get medical attention if irritation persists.
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PREVENTATIVE MEASURES

Respiratory Protection:
Under normal conditions, none required. Where dusty conditions develop, use niosh-approved respirator
for dusts.

Eyes And Face:
Under normal conditions, wear safety glasses in the workplace. Under dusty conditions, wear chemical
safety goggles. Do not wear contact lenses.

Hands, Arms, And Body:
Wear long-deeve shirt and trousers and gloves for routine product use or handling.

Storage: Storein acool, dry place. Keep well closed and protect from moisture.

Norma Handling:

Avoid contact with skin, eyes or clothing. Avoid breathing dust. Wash thoroughly after handling and
follow good hygiene and housekeeping practices. Keep containers closed. Handle in a manner to
minimize dusting.

Engineering Controls:
Natural ventilation may be adequate in the absence of dusty conditions. If dusty conditions prevail,
provide local exhaust.

ENVIRONMENTAL PROTECTION DATA

Spill Or Leak (Always Wear Personal Protective Equipment):
Shovel up dry chemica for use or disposa. Sweep up with a minimum of dusting and maximize
recovery. Flush residue with water.
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Material Safety Data Sheet

City University of Hong Kong

MSDS SULFURIC ACID 0090

PRODUCT INFORMATION

Chemical Name: Sulfuric Acid

Chinese Name:

Common Synonyms.

Sulfuric Acid; Oil Of Vitriol; Sulfuric Acid > 93%; Sulfuric Acid > 66 Deg Be; Sulfuric Acid > 1.83
Specific Gravity; Sulfuric Acid Reagent.

Formula: H,SO,

C.A.S.: 7664-93-9

RISK SYMBOL

CORROSIVE

PHYSICAL DATA

Physical State:Liquid

City University of Hong Kong 1
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



Boiling Point : A =529 deg. F; B =590 deg. F

Vapour Pressure, mmHg/20 deg. C: A,B = Nil

Freezing Point: A =-20deg. F;, B=30deg. F

Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): A =1.835;B=184

Water Solubility, %: Complete

Appearance And Odour: Colourless to pale yellow, oily liquid. Odourless.
Evaporation Rate (Butyl Acetate=1): <1

A = 93% or 66 deg be sulfuric acid; B = 99% sulfuric acid

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Flash Point : None

Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable

Extinguishing Media:

This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Specia Fire Fighting Procedures:
Fire fighters should wear selfcontained breathing apparatus and full protective clothing. Use water spray
to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Extinguish all nearby sources of ignition since flammable hydrogen gas will be liberated from contact
with some metals. Keep water out of containers.

REACTIVITY DATA

Stability: Stable
Polymerization: Will not occur
Incompatibility:
Alkalis, oxidizing or reducing materials, cyanides, sulfides, or combustible materials. Reacts with many
metals. Concentrated acid reacts violeny with water.

Hazardous Decomposition Products:
May liberate carbon monoxide, carbon dioxide, and oxides of sulfur.

Conditions To Avoid: None
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HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin Or Eye Contact

Signs And Symptoms Of Exposure:

Inhalation:
Vapours and mists are extremely corrosive to the nose, throat, and mucous membranes. Bronchitis,
pulmonary edema, and chemica pneumonitis may occur. Irritation, coughing, chest pain, and difficulty
in breathing may occur with brief exposure while prolonged exposure may result in more severe
irritation and tissue damage. Breathing high concentrations may result in death.

Eye Contact:

Vapours, liquid, and mists are extremely corrosive to the eyes. Brief contact of the vapours will be
severely irritating. Brief contact of the liquid or mists will severely damage the eyes and prolonged
contact may cause permanent eye injury which may be followed by blindness.

Skin Contact:
Vapours, mists, and liquid are extremely corrosive to the skin. Vapours will severely irritate the skin
and liquid and mists will severely burn the skin. Prolonged liquid contact will burn or destroy
surrounding tissue and death may accompany burns which extend over large portions of the body.

Swallowed:
Vapours, mists, and liquid are extremely corrosive to the mouth and throat. Swallowing the liquid
burns the tissues, causes severe abdominal pain, nausea, vomiting, and collapse. Swallowing large
quantities can cause death.

Chronic Effects Of Exposure:
May cause erosion of the teeth, lesions on the skin, bronchial irritation, coughing, and pneumonia.

Medical Conditions Generally Aggravated By Exposure:  Acute and chronic respiratory diseases.

Ord: Rat LDg = 2,140 mg/kg
Dermd: No data found
Inhalation: Guinea Pig LCs, = 18 mg/nt
Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

Other Data:
Although one limited study of refinery workers did suggest a possible link between sulfuric acid
exposure and laryngeal cancer, the study was limited because of the small number of workers and the
mixed exposures to several other materials including diethyl sulfate, an IARC and NTP carcinogen.
Based on the overall weight of evidence from all animal toxicity and human epidemiological studies, no

City University of Hong Kong 3
The above infornmation is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by CTY U for their inaccuracies.



cause-and-effect relationship between cancer and sulfuric acid exposure has been shown. individuals
with preexisting disease of the lungs may have increased susceptibility to the toxicity of excessive
EXPOSUres.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificia respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 30 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately flush skin with lots of running water for 30 minutes. Remove contaminated clothing and
shoes; wash before reuse. Get immediate medical attention.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water or milk. Get immediate medical attention. Do not
give anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the pel.

Respiratory Protection:

Wear a NIOSH-approved respirator appropriate for the vapour or mist concentration at the point of use.
Appropriate respirators may be a full facepiece air-purifying cartridge respirator equipped for acid
gases/mists, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air
respirator.

Eye Protection:
Chemical goggles and full faceshield unless a full face-piece respirator is also worn. It is generally
recognized that contact lenses should not be worn when working with chemicals because contact lenses
may contribute to the severity of an eyeinjury.

Protective Clothing:
Acid-resistant slicker suit with rubber apron, rubber boots with pants outside, and rubber gloves with
gauntlets.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.
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Storage And Handling Precautions:
Store in a cool, dry, well-ventilated place away from incompatible materials. Vent container carefully,
as needed, to relieve pressure. keep container tightly closed when not in use. Do not use pressure to
empty container. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.
Other Precautions:

Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers as if they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear acid-resistant dicker suit and complete protective equipment including rubber gloves, rubber
boots, and a self-contained breathing apparatus in the pressure demand mode or a supplied-air
respirator. If the spill or leak is small, a full face-piece air-purifying cartridge respirator equipped for
acid gases may be satisfactory. In any event, always wear eye protection. Remove all sources of ignition.
For small spills or drips, mop or wipe up and dispose of in DOT-approved waste containers. For large
spills, contain by diking with soil or other non-combustible absorbent material and carefully neutralize
with soda ash or lime. If soda ash is used, provide adequate ventilation to dissipate The carbon dioxide
gas. Keep non-neutralized material out of sewers, storm drains, surface waters, and soil.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS THIOUREA 0094

PRODUCT INFORMATION

Chemical Name: Thiourea

ChineseName: @

Common Names/Synonyms: Thiocarbamide
Formulaz NH,CSNH,4

C.A.S.: 62-56-6

RISK SYMBOL

HARMFUL
5E

PHYSICAL DATA

Physical State: Solid
Boiling Point: Decomposes
Melting Point: Approx.355 deg. F

City University of Hong Kong 1
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Vapour Pressure, mmHg/20 deg. C: Not applicable

Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 1.406 Water Solubility, %: 1.36
Appearance And Odour: No odour - white crystals

Evaporation Rate (Butyl Acetate=1): Nil

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media: Use water spray, dry chemical, CO,, or acohol foam.
Flash Point: Not applicable
Flammable Limits In Air, % Lower: Not applicable Upper: Not applicable
Special Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusua Fire And Explosion Hazards. May emit sulfur dioxide above 360 deg. F.

REACTIVITY DATA

Stability: Stable
Polymerization: Will not occur
Incompatibility: Acrylaldehyde, hydrogen peroxide and nitric acid.
Hazardous Decomposition Products: May liberate carbon monoxide, carbon dioxide, and oxides of
sulfur.
Conditions To Avoid: Heat, sparks, and open flames.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin or eye contact.

Signs And Symptoms Of Exposure:

Inhalation: Breathing dust may irritate the nose and throat and cause coughing and chest discomfort.

Eye Contact: Dusts may irritate the eyes.

Skin Contact: Causes alergic reactions.

Swallowed: Irritant to digestive tract.

Chronic Effects Of Exposure:
This product is a sensitizer in persons who exhibit photosensitivity; it has produced goitre and bone
marrow depression (anemia, leukopenia, thrombocytopenia and agranulocytosis) in experimental
animals. Thiourea appearsto be highly toxic orally, in animals, however, its toxicity in rats varies from
strain to strain. Upon chronic administration thiourea can cause hepatic tumors; it is an invitro and

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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invivo mutagen via multiple test systems; it has also been shown to cause reproductive effects in
animals.

Medical Conditions Generally Aggravated By Exposure: None reported.

Oral: Rat LDsy = 1750 mg/kg

Dermal: Rabbit LDs, > 2800 mg/kg

Inhalation: Rat LCs = 2170 mg/n7

Carcinogenicity:
This product is considered an animal carcinogen by NTP and IARC. It is not considered a carcinogen by
OSHA.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificia respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionally. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap andwater. Remove contaminated clothing and shoes; wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:

If conscious, immediately induce vomiting by giving 2 glasses of water and sticking a finger down the
throat. Get immediate medical attention. do not give anything by mouth to an unconscious or convulsing
person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of minimizing dust emissions at the point of use.

Respiratory Protection:

Wear a niosh-approved respirator appropriate for the dust concentration at the point of use. Appropriate
respirators may be a full facepiece or a half mask air-purifying cartridge respirator with particulate
filters, a self-contained breathing apparatus in the pressure demand mode, or a supplied-air respirator.

Eye Protection:
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Chemical goggles. It is generaly recognized that contact lenses should not be worn when working with
chemical s because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, and gloves.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Keep bags or fibre drums
dry at al times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped with particulate filters may be
satisfactory. In any event, always wear eye protection. for small spills, sweep up and dispose of in
DOT-approved waste containers. For large spills, shovel into DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS STANNOUS CHLORIDE 0095

PRODUCT INFORMATION

Chemical Name: Stannous Chloride

Chinese Name: (1)

Common Synonyms:. Tin Chloride; Stannous Chloride Dihydrate
Formula: SnCl, 2H,0

C.A.S.: 7772-99-8

RISK SYMBOL

HARMFUL
5E

PHYSICAL DATA

Physical State: Solid

Boiling Point: N/A Vapour Pressure, mmHg/20 deg. C: N/A
Melting Point: 100 deg. F Vapour Density (Air=1): N/A
City University of Hong Kong 1
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Specific Gravity (Water=1): 2.71 Water Solubility, %: 46
Appearance And Odour: White crystals; no odour
Evaporation Rate (Butyl Acetate=1): <1

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable

Extinguishing Media: This materia is not combustible.

Flash Point: None

Flammable Limits In Air, % Lower: N/A Upper: N/A

Special Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus. Use water spray to cool nearby containers
and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Extinguish al nearby sources of ignition since flammable hydrogen gas will be liberated from contact
with some metals.

REACTIVITY DATA

Stability: Stable

Polymerization: Will not occur

Incompatibility: Oxidizers.

Hazardous Decomposition Products: May liberate irritating fumes.
Conditions To Avoid: None

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact
Signs And Symptoms Of Exposure:
Inhalation: Breathing dust may irritate the nose and throat and cause coughing and chest discomfort.
Eye Contact: Dustswill irritate the eyes and prolonged contact may damage the eyes.
Skin Contact: Prolonged or repeated contact with the dust will irritate the skin.
Swallowed: Swallowing the dusts or solids will cause nausea and vomiting.
Chronic Effects Of Exposure: No specific information available.
Medical Conditions Generally Aggravated By Exposure: None known.
Ora: Rat LDs, = 700 mg/kg
Dermal: No datafound.
Inhalation: No data found.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes, wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medical attention. Do not give
anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining dust emissions at the point of use below the
PEL.

Respiratory Protection:
NIOSH-approved dust respirator or mask in the absence of adequate environmental controls at the point
of use.

Eye Protection: Chemica goggles.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.

Other Protective Measures: An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry place. Keep bags dry at all times. Wash thoroughly after handling. Do not get in eyes,
on skin, or on clothing.

Repair And Maintenance Precautions: None.
Other Precautions:
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Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:
Wear protective equipment including rubber boots, rubber gloves, rubber apron, and chemical goggles.
For small spills, sweep up and dispose of in DOT-approved waste containers. For large spills, shovel
into DOT-approved waste containers. Keep this product out of sewers, storm drains, surface waters, and
soil. This product istoxic to aquatic life.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS TOLUENE 0096
PRODUCT INFORMATION

Chemical Name: Toluene

Chinese Name:

Common Synonyms: Toluol; Methyl Benzene
Molecular Weight: 92

Formulas CgHsCHj3

C.A.S.. 108-88-3

RISK SYMBOL

HARMFUL

PHYSICAL DATA
Physical State: Liquid
Boiling Point : 231 deg. F(110 deg. C) Vapour Pressure, mmHg/20 deg. C: 22
City University of Hong Kong 1
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Melting Point : -139 deg. F(-95 deg. C) Vapour Density (Air=1): 3.2
Specific Gravity (Water=1): 0.87 Water Solubility, %: 0.05
Appearance And Odour: Colourless, clear liquid; aromatic odour

Evaporation Rate (Butyl Acetate=1): 2.0

% Volatile (By Volume): 100

pH: N/D

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable
Extinguishing Media: Use water spray, dry chemical, foam, or CO,. Do not use a direct water stream.

Flash Point : 40 deg. F (4.44 deg. C)

Flammable Limits In Air, % Lower: 1.2 Upper: 7.6

Autoignition Temperature: N/D

Specia Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Avoid accumulation of water because this product will float on water and may reignite on the surface of
the water.

Unusual Fire And Explosion Hazards:

Extinguish all nearby sources of ignition. Avoid accumulation of water because this product will float on
water and may reignite on the surface of the water. Vapours formed from this product are heavier than air
and may travel aong the surface to a distant sources of ignition and flashback. Explosive vapour-air
mixtures may be formed above the flash point or between the lower and upper flammable limits. Hot
organic chemical vapours or mist are susceptible to sudden spontaneous combustion when mixed with
air. Ignition may occur at temperatures below the "autoignition™ or "ignition temperature’”.

REACTIVITY DATA

Stability: Stable
Polymerization: Will not occur
Incompatibility: Oxidizing materials.
Hazardous Decomposition Products:
May liberate carbon monoxide, carbon dioxide, and unidentified organic compounds in black smoke.

Conditions To Avoid: Heat, sparks, and open flames.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, Skin or eye contact.

Signs And Symptoms Of Exposure:

Inhalation:
Vapours and mistsiirritate the nose and throat. Inhalation of higher concentrations may cause headaches,
nausea, vomiting,and coma. inhaation of very high concentrations or prolonged exposure may cause
unconsciousness or death. Exposures at concentrations up to 200 ppm generally produce no symptoms.
At 200-500 ppm, headache, nausea, eye irritation, loss of appetite, a bad taste, lassitude, impairment of
coordination and reaction time are reported, but are not usualy accompanied by any laboratory or
physica findings of significance. With higher concentrations, the above complaints are increased and,
in addition, anemia, leucopenia, and enlarged liver may be found in rare cases.

Eye Contact: Liquid is severely irritating.
Skin Contact:
Brief contact may dry the skin. Prolonged or repested contact may irritate the skin, causing dermatitis.

Swallowed:
Swallowing the liquid may result in vomiting. If vomiting occurs spontaneously, do not allow vomitus
to be breathed into the lungs as even a small quantity in the lungs may result in chemical pneumonitis
and pulmonary edema/haemorrhage.

Chronic Effects Of Exposure:
Prolonged or repeated exposure to high concentrations may cause loss of appetite, nose bleeds, and
liver, kidney, and neura dysfunction.

Medical Conditions Generally Aggravated By Exposure:
Pre-existing eye, skin, and respiratory disorders.
Ord: LD RAT =5g/kg
Dermal: LDs, Rabbit = 14 g/kg
Inhaation: LCsy Rat = 8,000 ppm/4 hr
Carcinogenicity:
This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration.

Other Data:
While there is no evidence that industrially acceptable levels of toluene vapours (the PEL or TLV) have
produced cardiac effects in humans, animal studies have shown that inhalation of high levels of toluene
produced cardiac sengitization. Such sensitization may cause fatal changes in heart rhythms. This latter
effect was shown to be enhanced by hypoxia or the injection of adrenalin-like agents. Rats exposed to
1400 ppm or 1200 ppm of toluene for 14 hr/day for 4 or 5 weeks (respectively) exhibited high frequency
hearing deficits. The significance of this information to man is unknown. Can cause irreversible changes
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in the genetic material ONA) of a cell. The human heath consequence of these changes is not fully
understood. Intentional misuse by deliberate inhalation of toluene has been shown to cause liver, kidney
and brain damage. Causes harm to the fetus in laboratory animal studies. The relevance of these findings

to humans is uncertain.

FIRST AID MEASURES

If Inhaled:
Removeto fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eydlids

occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes; wash

before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
Do not induce vomiting. Get immediate medica attention. If vomiting occurs spontaneously, keep

victim's head below his hips to prevent his breathing the vomitusinto his lungs.

Notes To Physician:
If more than 2.0 ml per kg has been ingested and vomiting has not occurred, emesis should be induced

with supervision. Keep victims head below hips to prevent aspiration. If symptoms such as loss of gag
reflex, convulsions occur before emesis, gastric lavage using a cuffed endotracheal tube should be

considered.

PREVENTATIVE MEASURES

Ventilation:
Explosion proof ventilation capable of maintaining emissions at the point of use below the PEL.

Respiratory Protection:
If use conditions generate vapours or mists, wear a NIOSH-approved respirator appropriate for those

emission levels. Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge
respirator equipped for organic vapours/mists, a self-contained breathing apparatus in the pressure

demand mode, or a supplied-air respirator.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Eye Protection:
Chemical goggles unless a full facepiece respirator is also worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an' eyeinjury.

Protective Clothing:
Wear chemical resistant gloves and other clothing as required to minimize contact. Test data indicate the
best protection is provided by pvagloves.

Other Protective Measures.  An eyewash and safety shower should be nearby and ready for use.

Handling And Storage Precautions:
Keep away from heat, sparks, and flames. Store in a cool, dry, well-ventilated place away from
incompatible materials. Vent container frequently, and more often in warm weather, to relieve pressure.
Electrically ground all equipment when handling this product and use only non-sparking tools. Keep
container tightly closed when not in use. Do not use pressure to empty container. Wash thoroughly after
handling. Do not get in eyes, on skin, or on clothing.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including chemical resistant boots, chemical resistant gloves, chemical
resistant apron, and a self-contained breathing apparatus in the pressure demand mode or a supplied-air
respirator. If the spill or leak is small, a full facepiece air-purifying cartridge respirator equipped for
organic vapours may be satisfactory. In any event, dways wear eye protection. Extinguish al ignition
sources an ensure that all handling equipment is electrically grounded. For small spills or drips, mop or
wipe up and dispose of in dot-approved waste containers. For large spills, contain by diking with soil or
other non-combustible absorbent materials and then pump into DOT-approved waste containers; or
absorb with non-combustible sorbent material, place residue in DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil.

City University of Hong Kong 5
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Material Safety Data Sheet

City University of Hong Kong

MSDS UREA 0099

PRODUCT INFORMATION

Chemical Name: Urea

Chinese Name:

Common Synonyms. Carbamide; Carbonyl Diamide; Carbonyl Diamine; Carbamidic Acid; De-Icer 821
Formula: NH,CONH,

C.A.S.: 57-13-6

RISK SYMBOL

PHYSICAL DATA

Physical State: Liquid

Boiling Point : Not applicable

Mélting Point : 271-275 deg. F

Vapour Pressure, mmHg/20 deg. C: Not applicable
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Vapour Density (Air=1): Not applicable

Specific Gravity (Water=1): 1.335-1.34

Water Solubility, %: >10

Appearance And Odour: White solid, spherical shape (prill) or crystals, slight ammoniacal odour
Evaporation Rate (Butyl Acetate=1): Not applicable

FIRE AND EXPLOSION DATA

Condition Of Flammability: Non-Flammable
Extinguishing Media:
This materia is not combustible. Use extinguishing media appropriate for surrounding fire.

Flash Point : Not applicable
Flammable Limits In Air, % Lower: N/D Upper: N/D
Special Fire Fighting Procedures:
Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Extinguish al nearby sources of ignition. Dust can be an explosion hazard, especially when heated.

REACTIVITY DATA

Stability: Stable

Polymerization: Will Not Occur

Incompatibility :

Acids, oxidizing materials, strong bases. Forms an explosive salt with nitric acid, reacts violently with
gdalium perchlorate, incompatible with sodium nitrate, nitrosyl, perchlorate, corrosive to carbon steel,
copper and copper aloys.

Hazardous Decomposition Products:
May liberate carbon monoxide, carbon dioxide, oxides of nitrogen, ammonia, biuret and cyanuric acid.

Conditions To Avoid: Excessive heat and contamination of any kind.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Skin or eye contact, inhaation.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Signs And Symptoms Of Exposure:

Inhaation: None currently known.

Eye Contact: Dusts may irritate the eyes.

Skin Contact:  Prolonged or repeated contact with the dust may irritate the skin.
Swallowed: None currently known.

Chronic Effects Of Exposure: No specific information available.

Medical Conditions Generally Aggravated By Exposure: None reported.
Ord: Rats LD = 14.3 g/kg

DERMAL.: No datafound

Inhalation: No data found
Carcinogenicity:

This material is not considered to be a carcinogen by the national toxicology program, the international
agency for research on cancer, or the occupational safety and health administration

FIRST AID MEASURES

If Inhaled:
Remove to fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes, wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
Do not induce vomiting. If conscious, give lots of water. Get immediate medical attention. Do not give
anything by mouth to an unconscious or convulsing person.

PREVENTATIVE MEASURES

Ventilation:
Local mechanical exhaust ventilation capable of maintaining dust emissions at the point of use below the
PEL.
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Respiratory Protection:

If use conditions generate dusts, wear a NIOSH-approved respirator appropriate for those emission
levels. Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge respirator
with particulate filters, a self-contained breathing apparatus in the pressure demand mode, or a
supplied-air respirator.

Eye Protection:
Safety glasses with side shields. It is generally recognized that contact lenses should not be worn when
working with chemicals because contact lenses may contribute to the severity of an eyeinjury.

Protective Clothing: Long-sleeved shirt, trousers, safety shoes, rubber gloves, and rubber apron.

Other Protective Measures. An eyewash and safety shower should be nearby and ready for use.

Storage And Handling Precautions:
Storein acool, dry, well-ventilated place away from incompatible materials. Keep bags or fibre drums
dry at al times. Wash thoroughly after handling. Do not get in eyes, on skin, or on clothing. Keep away
from heat and source of ignition.

Repair And Maintenance Precautions: Do not cut, grind, weld, or drill on or near this container.
Other Precautions:

This product is intended for use in food, animal feed, drug, or cosmetic manufacture and it has been
produced and packaged in accordance with strict quality practices. Maintain this quality level by storing
this product away from other chemicals, handling it with care, and avoiding all sources of contamination.

Other Precautions:
Containers, even those that have been emptied, will retain product residue and vapours. Always obey
hazard warnings and handle empty containers asif they were full.

ENVIRONMENTAL PROTECTION DATA

Action To Take For Spills Or Leaks:

Wear protective equipment including rubber boots, rubber gloves, rubber apron, and a self-contained
breathing apparatus in the pressure demand mode or a supplied-air respirator. If the spill or leak is
small, a full facepiece air-purifying cartridge respirator equipped with particulate filters may be
satisfactory. In any event, always wear eye protection. for small spills, sweep up and dispose of in
DOT-approved waste containers. For large spills, shovel into DOT-approved waste containers. Keep
out of sewers, storm drains, surface waters, and soil.

The above information is believed to be accurate to the best of our know edge.
No responsibilities or liabilities are assuned or inplied by A TY U for their inaccuracies.
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Material Safety Data Sheet

City University of Hong Kong

MSDS XYLENE 0100

PRODUCT INFORMATION

Chemical Name: Xylene

Chinese Name:

Common Names/Synonyms: Xylol; Dimethyl Benzene; Methyl Toluene
Formula: CgH4(CHy)»

C.A.S.: Mixture

RISK SYMBOL

HARMFUL

PHY SICAL DATA
Physical State: Liquid
Boiling Point: 281 deg. F Vapour Pressure, mmHg/20 deg. C: 6-6.7
Melting Point: <0 deg. F Vapour Density (Air=1): 3.7
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Specific Gravity (Water=1): 0.87 Water Solubility, %: Nil
Appearance And Odour: Colourless, clear liquid; sweet aromatic odour
Evaporation Rate (Butyl Acetate=1): 0.6

FIRE AND EXPLOSION DATA

Condition Of Flammability: Flammable

Flash Point: 79-81 deg. F

Flammable LimitsIn Air, % Lower: 1 Upper: 7

Extinguishing Media: Use water fog, dry chemical, foam, or CO,. Do not use a direct water stream.
Specia Fire Fighting Procedures:

Fire fighters should wear self-contained breathing apparatus and full protective clothing. Use water
spray to cool nearby containers and structures exposed to fire.

Unusual Fire And Explosion Hazards:
Avoid accumulation of water because this product will float on water and may reignite on the surface of
the water.

REACTIVITY DATA

Stability: Stable
Polymerization: Will not occur
Incompatibility : Oxidizing agents.
Hazardous Decomposition Products:
May liberate carbon monoxide, carbon dioxide, and unidentified organic compounds in black smoke.

Conditions To Avoid: Hest, sparks, and open flames.

HEALTH HAZARD DATA

Primary Routes Of Exposure: Inhalation, skin or eye contact.
Signs And Symptoms Of Exposure:

Inhalation:

Vapours and mists irritate mucous membranes. Inhaation of action of higher concentrations may cause
headaches, nausea, vomiting, and coma. inhalation of very high concentrations or prolonged exposure
may cause Unconsciousness or desth.

Eye Contact: Liquid and mist may irritate the eyes.

The above information is believed to be accurate to the best of our know edge.
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Skin Contact:
Brief contact may dry the skin. Prolonged or repeated contact may irritate the skin, causing dermatitis.

Swallowed:
Swallowing the liquid may result in vomiting. If vomiting occurs spontaneously, do not allow vomitus
to be breathed into the lungs as even a small quantity in the lungs may result in chemica pneumonitis
and pulmonary edema/haemorrhage.

Chronic Effects Of Exposure:
Prolonged or repeated exposure to high concentrations may cause neural dysfunction.

Medical Conditions Generally Aggravated By Exposure. Pre-existing eye, skin, and respiratory

disorders.

Ord: Rat LDgy > 4.3 g/kg

Dermal: Rabbit LDs, > 2.0 ml/kg

Inhaation: Human TCLO = 200 ppm (Irritation); Rat LCg = 5,000 ppm/4 h

Carcinogenicity:
This material is not considered to be a carcinogen by the nationa toxicology program, the international
agency for research on cancer,or the occupational safety and health administration.

Other Data:
Laboratory animals exposed by various routes to high doses of xylene showed evidence of effectsin the
liver, kidneys, lungs, spleen, heart, and adrenals. Rats exposed to xylene vapour during pregnancy
showed embryo/fetotoxic effects. Mice exposed orally to doses producing maternal toxicity also showed
embryo/fetotoxic effects.

FIRST AID MEASURES

If Inhaled:
Remove to fresh air. Give artificial respiration if not breathing. Get immediate medical attention.

In Case Of Eye Contact:
Immediately flush eyes with lots of running water for 15 minutes, lifting the upper and lower eyelids
occasionaly. Get immediate medical attention.

In Case Of Skin Contact:
Immediately wash skin with lots of soap and water. Remove contaminated clothing and shoes, wash
before reuse. Get medical attention if irritation persists after washing.

If Swallowed:
Do not induce vomiting. Get immediate medica attention. If vomiting occurs spontaneoudy, keep
victim's head below his hips to prevent his breathing the vomitusinto his lungs.
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PREVENTATIVE MEASURES

Ventilation:
Loca mechanical exhaust ventilation capable of maintaining emissions at the point of use below the
PEL.

Respiratory Protection:

Wear a niosh-approved respirator appropriate for the vapour or mist concentration at the point of use.
Appropriate respirators may be a full facepiece or a half mask air-purifying cartridge respirator
equipped for organic vapours/mists, a self-contained breathing apparatus in the pressure demand mode,
or asupplied-air respirator.

Eye Protection:
Chemical goggles unless a full facepiece respirator is also worn. It is generally recognized that contact
lenses should not be worn when working with chemicals because contact lenses may contribute to the
severity of an eyeinjury.

Protective Clothing:
Long-sleeved shirt, trousers, safety shoes, neoprene rubber gloves, and rubber apron.

Other Protective Measures: An eyewash and safety shower should be nearby and ready for use.

Han