Hazardous Chemicals Listing – 6

Suggestions  for  Dealing  with  Chemicals  Listed  on  the “Should Be  Removed”  LIst  in  the  Science  Safety  Resource  Manual (2002)

Jim Hebden, Kamloops Secondary, April 2003

Amended:  April 22, 2003
INTRODUCTORY COMMENTS
The first concern of a teacher must be the safety of students.  The chemicals used in teacher demonstrations require a different level of concern from those used by students.  With respect to both teacher demonstrations and student usage, the primary concern must be: what is the real potential for harm if a chemical is used and/or mis-used?

There are several places in the Science Safety Resource Manual, 2002 edition (SSRM 2002), where either chemicals are listed that are never used in any high school laboratory or chemicals are listed that have real usefulness in high school laboratories and expose students to minimal hazards which are greatly outweighed by the pedagogical gains.
=======================================================================
On Tuesday, April 22, 2003, Jim Hebden had a telephone conversation with Dr. David Berg, Associate Professor of Inorganic Chemistry, University of Victoria, relating to the chemicals on the following list.  Dr. Berg was the chemist who acted as the consultant for the SSRM 2002.  The conversation related the following points.
1. 
The chemical “ethyl bromide” (bromoethane) is incorrectly placed on the list “Chemicals that have been removed from the ‘should be removed list’ and can be used in schools”.  In fact, ethyl bromide is extremely toxic and must NEVER be used in schools under any circumstances.
2.
There should be more categories besides “are permitted to be used in high schools labs” and “should be removed and students must not use”.  Specifically, Dr. Berg pointed out that some chemicals are OK if students use the chemicals as dilute solutions but students should not be allowed to handle the chemical in solid (or concentrated) form.  Other chemicals are considered to be OK if used by trained chemistry instructors (as demonstrations) but should not be used by students.
3.
The “should be removed” list does not take into consideration whether adequate storage facilities are present.  Several chemicals were included on the list because of the hazards associated with storage of the chemicals.  Specifically, several chemicals such as chromates and dichromates are strong oxidizing agents that must be grouped with other oxidizing agents, separate from other chemicals with which they could react in a dangerous manner.  If a lab groups oxidizing agents together, on a separate shelf that will not allow a reaction with other chemicals in the event that the shelf collapses, then storage of the oxidizing agents in moderate amounts does not present a problem.
4.
Flammable chemicals, such as petroleum ether, are listed because of the requirement for a flammable storage cabinet.  If a lab has a proper flammable storage cabinet, the use and storage of petroleum ether ceases to be a problem.
=======================================================================
Several years ago, every secondary school in SD 24 had their chemicals arranged according to GENERAL STORAGE, FLAMMABLE, REACTIVE AND OXIDIZING AGENTS and HEALTH HAZARDS.  In addition,  the District purchased special cabinets for FLAMMABLES.  As a result, all schools in the District, with the possible exception of Clearwater, should have proper storage facilities in place.  IF A SCHOOL DOES NOT HAVE A SPECIAL “FLAMMABLE” CABINET AND A SEPARATE AREA FOR “OXIDIZING AGENTS”, SUCH STORAGE FACILITIES MUST BE CREATED IMMEDIATELY.
The listing below is compiled from the SSRM 2002.  The comment included with each chemical is meant to support one of the following courses of action:

• 
Eliminate the chemical from high school laboratories altogether (Usage Code = E), or


•
relegate the chemical to usage in teacher Demonstrations only (Usage Code = D), or


•
continue usage of the chemical in Student experiments under strict guidelines (Usage Code = S). 

Chemical Name

(Alternate Name)
Chemical Formula
Usage Code
Comments

Acetaldehyde
CH3CHO
E
(Never used in high school labs)

Acetic anhydride
(CH3CH2O)2O
E
Not needed (only used in aspirin synthesis)

Acetyl chloride
CH3COCl
E
(Never used in high school labs)

Acrolein
CH2=CHCHO
E
(Never used in high school labs)

Acrylic Acid
CH2=CHCOOH
E
(Never used in high school labs)

Adrenaline

[Epinephrine]
C9H13NO3
E
(Never used in high school labs)

Aluminum carbide
Al4C3
E
(Never used in high school labs)

Ammonia, anhydrous gas
NH3
E
(Never used in high school labs)

Ammonium chlorate
NH4ClO3
E
(Never used in high school labs)

Ammonium chromate
(NH4)2CrO4
E
(Never used in high school labs)

Ammonium dichromate
(NH4)2Cr2O7
D

S
Solid is useful in some demonstrations.  Do not allow solid chemical to contact any substance which can be oxidized, including wood.  Must be stored with oxidizing agents.  DO NOT use for “ammonium dichromate volcano” as a carcinogenic product is produced.

Student use must be restricted to dilute aqueous solutions (1 M or less). Disposal down sink with lots of water.

Ammonium fluoride
NH4F
E
(Never used in high school labs)

Ammonium nitrate
NH4NO3
D

S
Do not allow solid chemical to contact any substance which can be oxidized, including wood.  Must be stored with oxidizing agents.

Student use must be restricted to dilute aqueous solutions (1 M or less). Disposal down sink with lots of water.

Antimony
Sb
D
Used to illustrate elements.  Caution: the dust is toxic.

Antimony pentachloride
SbCl5
E
(Never used in high school labs)

Antimony sulphate
Sb2(SO4)3
E
(Never used in high school labs)

Antimony trichloride
SbCl3
E
(Never used in high school labs)

Antimony trioxide
Sb2O3
E
(Never used in high school labs)

Antimony trisulphide
Sb2S3
E
(Never used in high school labs)

Arsenic
As
D
Used to illustrate elements.  Caution: the dust is toxic.

Arsenic pentoxide
As2O5
E
(Never used in high school labs)

Arsenic trichloride
AsCl3
E
(Never used in high school labs)

Arsenic trioxide
As2O3
E
(Never used in high school labs)

Asbestos
Magnesium silicate minerals
E
Has been banned for several years

Barium
Ba
D
Used to illustrate elements (Never add to water because it produces toxic fumes!)

Barium dioxide
BaO2
E
(Never used in high school labs)

Chemical Name
Chemical Formula
Usage Code
Comments

Barium sulphide
BaS
E
(Never used in high school labs)

Benzene
C6H6
E
(Never used in high school labs)

Benzene sulphonic acid
C6H5SO3H
E
(Never used in high school labs)

Benzoyl peroxide
(C6H5CO)2O2
E
Has been banned for several years

Beryllium
Be
E
(Never used in high school labs)

Beryllium compounds

E
(Never used in high school labs)

Boron
B
D
Used to illustrate elements

Bromine
Br2
D

S
Pure liquid can be used to illustrate elements, but should be viewed in a sealed test tube or glass vessel.

Students may use bromine water with minimal precautions, although pouring bromine water in an operating fume hood is preferable, if possible.

Cadmium
Cd
D
Used to illustrate elements.  Caution: dust is hazardous.

Cadmium carbonate
CdCO3
E
(Never used in high school labs)

Cadmium iodide
CdI2
E
(Never used in high school labs)

Cadmium nitrate
Cd(NO3)2
E
(Never used in high school labs)

Calcium carbide
CaC2
D

S
Useful in “Chemical Magic Show” demos.  Must be stored with FLAMMABLES (produces acetylene on contact with water)

Students may use small pellets to produce a saturated solution of calcium hydroxide.  Reaction must be carried out in an operating fume hood.

Calcium hydride
CaH2
E
(Never used in high school labs)

Carbon disulphide
CS2
D
Useful to dissolve sulphur and grow rhombic sulphur crystals. Store with FLAMMABLES.

Carbon tetrachloride
CCl4
E
(Never used in high school labs)

Cesium
Cs
E
(Never used in high school labs)

Chlorine gas
Cl2
D

S
Gas can be used in some demonstrations (in fume hood) or to illustrate elements (when sealed in a test tube).

Students may use chlorine water with minimal precautions, although pouring chlorine water in an operating fume hood is preferable, if possible.

Chloroform
CHCl3
E
Not needed in caffeine synthesis lab (too hazardous)

m-Chlorophenol
C6H4ClOH
E
(Never used in high school labs)

Chromium (III) acetate [Chromic acetate]
Cr(CH3COO)3
E
(Never used in high school labs)

Chromium (VI) oxide [Chromic acid / chromium trioxide]
CrO3
D
Used in very small amounts (milligrams) in chemistry magic show demonstration “Fireflies”

CAUTION: Carcinogen.

Chemical Name
Chemical Formula
Usage Code
Comments

Chromium (III) nitrate [Chromic nitrate]
Cr(NO3)3
D
Useful in some demonstrations and to illustrate colour of Cr3+ salts.  Needed in Chem AP demo. (paramagnetic ions)

Chromium (II) salts

[Chromous salts]

E
(Never used in high school labs)

Colchicine
C22H25NO6
E
(Never used in high school labs)

Collodion [mixture of pyroxylin in alcohol and ether]

E
(Never used in high school labs)

Dichloromethane

[methylene chloride]
CH2Cl2
D

S
Useful as a plastic solvent when joining plexiglass.  Must be stored in FLAMMABLES.  Must wear gloves when using and must be used in an operating fume hood.

Student use must be restricted to small amounts (a few mL) and in operating fume hoods.

Diethyl ether

[Ethyl ether]
(CH3CH2)2O
D

S
Useful in numerous demonstrations.  Must be used in an operating fume hood.  Must be stored with FLAMMABLES.  Contents of opened containers must be disposed of after two years.

Vapours are explosive and highly flammable.

Student use must be restricted to small amounts (a few mL) and in operating fume hoods.

Dimethyl sulphate
(CH3)2SO4
E
(Never used in high school labs)

3,4-Dinitrophenol
C6H3OH(NO2)2
E
(Never used in high school labs)

1,4-Dioxane
C4H8O2
E
(Never used in high school labs)

Ethylamine
CH3CH2NH2
E
(Never used in high school labs)

Ethyl bromide

 (bromoethane)
CH3CH2Br
E
Inadvertently placed on “acceptable” list.  Must never be used because of extreme toxicity.

Fluorine
F2
E
(Never used in high school labs)

Hydrocyanic acid

[Prussic acid]
HCN
E
(Never used in high school labs)

Hydrofluoric acid
HF
E
(Never used in high school labs)

Hydrogen gas
H2
D
Used in numerous demonstrations.

Hydrogen peroxide, 30% and greater
H2O2
D

S
Concentrated solutions are used in numerous demonstrations.  CAUTION: Wear gloves when handling – contact causes extremely painful burns.

Students may use when diluted to 3% or 6%.

Hydrogen sulphide
H2S
E
(Never used in high school labs)

Indium
In
D
Used to illustrate elements.

Lead acetate
Pb(C2H3O2)2
D
Useful in some demonstrations and in making “lead acetate paper” to test for the presence of sulphide.  CAUTION: Dust is toxic.

Lead arsenate
Pb3(AsO4)2
E
(Never used in high school labs)

Chemical Name
Chemical Formula
Usage Code
Comments

Lead carbonate (basic)
Pb(CO3)2Pb(OH)2
E
(Never used in high school labs)

Lead chloride
PbCl2
D
Useful in some demonstrations.  CAUTION: Dust is toxic.

Lead chromate
PbCrO4
E
(Never used in high school labs)

Lead (IV) oxide

[Lead dioxide]
PbO2
E
(Never used in high school labs)

Lead (II) oxide

[Lead oxide (red)] 
PbO
E
(Never used in high school labs)

Lead (II) oxide

[Lead oxide (yellow) / Litharge]
PbO
E
(Never used in high school labs)

Lead (II) sulphide

[Lead sulphide / Galena]
PbS
E
(Never used in high school labs)

Magnesium peroxide
MgO2
E
(Never used in high school labs)

Maleic anhydride
C4H2O3
E
(Never used in high school labs)

Mercury (II) chloride

[Mercuric chloride]
HgCl2
E
(Never used in high school labs)

Mercury (II) iodide

[Mercuric iodide]
HgI2
E
(Never used in high school labs)

Mercury (II) nitrate

[Mercuric nitrate]
Hg(NO3)2
D
Used in several chemistry magic show demonstrations (in small amounts).  Must be stored with OXIDIZING AGENTS.

Mercury (II) oxide

[Mercuric oxide: red, yellow]
HgO
E
(Never used in high school labs)

Mercury (II) sulphate

[Mercuric sulphate]
HgSO4
E
(Never used in high school labs)

Mercury (II)) sulphide

[Mercuric sulphide: black, red]
HgS
E
(Never used in high school labs)

Mercury (I) chloride

[Mercurous chloride]
Hg2Cl2
E
(Never used in high school labs)

Mercury (I) iodide

[Mercurous iodide]
Hg2I2
E
(Never used in high school labs)

Mercury (I) nitrate

[Mercurous nitrate]
Hg2(NO3)2
D
Useful in some demonstrations.  Must be stored with OXIDIZING AGENTS,

Mercury (I) oxide

[Mercurous oxide]
Hg2O
E
(Never used in high school labs)

Million reagent (solution of mercury, nitric acid & water)

E
(Never used in high school labs)

Nitrobenzene
C6H5NO2
E
(Never used in high school labs)

Nitrogen dioxide (liquified)
NO2
E
(Never used in high school labs)

n-Pentane
C5H12
E
Not needed (use hexane or heptane instead)

Perchloric acid
HClO4
E
(Never used in high school labs)

Petroleum ether (mixture of hydrocarbons)

D
Extremely useful as a wash solvent for organic compounds.  Store with FLAMMABLES.

Chemical Name
Chemical Formula
Usage Code
Comments

Phenol

(Carbolic acid)
C6H5OH
S
Used in AP Chem labs as a dilute solution delivered from burette.  Students to wear gloves.

CAUTION: Very toxic on contact with skin!

PTC paper

[Phenylthiocarbamide]
C6H5NHCSNH2
E
Although used routinely in genetics labs and the amount ingested is very tiny, students should never ingest any chemicals in a lab setting.

Phosphorus (red)
P
E
(Never used in high school labs)

Phosphorus (white, yellow)
P
E
(Never used in high school labs)

Phosphorus trichloride
PCl3
E
(Never used in high school labs)

Picric acid
C6H2OH(NO2)3
E
Banned from use many years ago

Potassium
K
E
Forms explosive peroxide that can blow a teacher’s hands off when trying to cut the metal

Potassium chlorate
KClO3
D
Used in some demonstrations.  Must be stored with OXIDIZING AGENTS.  Numerous explosions have been reported when molten chemical has contacted wood.

Potassium chromate
K2CrO4
D

S
Solid must be stored with OXIDIZING AGENTS.

Student use must be restricted to dilute aqueous solutions (1 M or less). Disposal down sink with lots of water.

Potassium dichromate
K2Cr2O7
D

S
Solid must be stored with OXIDIZING AGENTS.

Student use must be restricted to dilute aqueous solutions (1 M or less). Disposal down sink with lots of water.

Pyridine
C5H5N
E
(Never used in high school labs)

Sodium arsenite
NaAsO2
E
(Never used in high school labs)

Sodium bromate
NaBrO3
E
(Never used in high school labs)

Sodium chlorate
NaClO3
D
Used in some demonstrations.  Must be stored with OXIDIZING AGENTS.  Numerous explosions have been reported when molten chemical has contacted wood.

Sodium chromate
Na2CrO4
D

S
Solid must be stored with OXIDIZING AGENTS.

Student use must be restricted to dilute aqueous solutions (1 M or less). Disposal down sink with lots of water.

Sodium dichromate
Na2Cr2O7
D

S
Solid must be stored with OXIDIZING AGENTS.

Student use must be restricted to dilute aqueous solutions (1 M or less). Disposal down sink with lots of water.

Sodium peroxide
Na2O2
E
(Never used in high school labs)

Strontium
Sr
E
(Never used in high school labs)

Thallium
Tl
E
(Never used in high school labs)

Thorium
Th
E
(Never used in high school labs)

Titanium (IV) chloride

[Titanium tetrachloride]
TiCl4
E
(Never used in high school labs)

Uranium compounds

D
Uranyl zinc acetate is used as a test reagent for sodium (the uranium present is “depleted” 

i.e. U-238).

