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school labs have special problems not usually found in other 
laboratories; the age and inexperience of the students and  
many labs are multi functional eg food science, biology, 
chemistry, environmental science etc 

there are exemptions to some legislation applying to the 
school lab.,such as the dangerous goods ( storage and 
handling) regulations but the occupational health and safety 
regulations do apply. What does this mean for schools? 



 the OH and S regulations introduced the hazardous 
substances regulations  and for school laboratories this 
entails keeping a hazardous chemical register or manifest, 
doing risk assessments and risk controls and keeping 
material safety data sheets on file for those chemicals 
handled in the laboratory. 

additionally we recommend that good chemical management  
addresses the following:



1-correct storage and labelling of your chemicals. A 
knowledge of the chemical properties and how to segregate 
within your store. These are the dangerous goods 
requirements which apply to storage and transport , not to 
actually using( and being exposed to ) the chemicals which is 
covered by the hazardous substances requirements.The dg 
code provides guidance for correct and safe storage  based 
on the chemical and physical properties of the chemicals, ie 
flammable, toxic, radioactive, corrosive etc 









2- good housekeeping. Manifests or registers as required ,spill 
kits and safety gear,  keeping  eg msds( now just Safety Data 
Sheets) and risk assessments. A typical chemical manifest is 
shown which will cover the requirements. It should be updated 
each time stocks change and may be asked for  by a WorkCover 
inspector. He may also wish to see the SDS register. This can be 
kept as hard copy or on a computer but must be readily 
available.Where the site has dangerous goods a manifest which 
is more detailed is required.The register is a list of the haz 
substances and msds





3- good waste disposal procedures. Often overlooked but the 
chemical properties of waste chemicals are identical with the 
normal chemicals and the requirements for correct storage 
and handling apply equally.Chemical waste includes empty 
containers that have held chemicals, spill clean up materials 
such as rags or used absorbents, old and out of date 
chemicals or bottles without labels. Labelling of containers 
used to accumulate wastes eg solvent wastes, heavy metal 
wastes etc are often inadequate. Remember the label MUST 
be unambiguous and tell the full “story” 







These three broad rules ( storage, housekeeping and 
disposal habits) are the key to good practice in the chemical 
laboratory. Some working laboratories are shown next and 
we will flesh out some of the points raised.







The Safety Data Sheet aka the MSDS. Before you can do any 
risk assessments or labelling compliant with the GHS, you 
need to know what chemical you will potentially be exposed 
to and what are the actual risks and potential hazards. The 
GHS aims to communicate chemical hazards in an 
internationally consistent manner and this information is 
obtained from the SDS. 

The importance of the SDS will grow once the GHS becomes 
implemented which is from 1/1/2017.



Examples of SDS which have incorporated GHS requirements 
are shown next as well as an example of an old MSDS which 
is patently wrong . Unfortunately the level of compliance of 
both MSDS and SDS remains hit and miss as does the actual 
information they contain. Consider the MSDS to be pre GHS 
and the SDS to comply with GHS 

The GHS requirements do seem to have reduced some of the 
more spurious claims on a safety data sheet as the actual 
hazards statements and associated precautional  statements  
are now stipulated in much more detail and can’t be omitted 
or reduced. Lets have a look at the GHS 
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APPENDIX F – HAZARD PICTOGRAMS 
 
The nine hazard pictograms that are representative of the physical, health and/or environmental 
hazards are shown below:  
 

Pictogram Hazard  Pictogram Hazard 

 

- Explosive  

 

- Gases under 
pressure 

Exploding bomb   Gas cylinder  

 

- Flammability  

 

- Corrosive 

Flame   Corrosion  

 

- Oxidising 

 

 

- Acute toxicity 

Flame over circle   Skull and 
crossbones 

 

 

- Chronic Health 
hazards 

 

 

- Certain health 
Hazards (e.g. 
sensitisers) 

Health hazard   Exclamation mark  

 

- Environmental 
hazard 

   

Environment     
 
 
Chronic health hazards include carcinogens, reproductive toxins, mutagens, specific target organ 
toxicants, and aspiration toxicants. 
 



The	Globally	Harmonised	System	of	Classification	and	Labelling	of	Chemicals-what	is	it	and	what	parts	
will	apply	to	schools	
-it	will	be	introduced	on	a	State	basis	from	1/1/2017.	Some	States	have	yet	to	mandate	the	GHS	(Victoria	
for	example)	but	still	require	the	communication	of	chemical	hazards.		
-it	introduces,	via	the	SDS,	signal	words,	hazard	statements	and	precautionary	statements	that	replace	the	
risk	®	and	safety	phrases	in	use	on	the	MSDS.	
-there	are	nine	pictograms	to	be	used	in	place	of	the	dangerous	goods	diamonds	(if	the	chemical	was	a	
dangerous	good)	They	refer	to	environmental,	physical	and	health	hazards	
-it	does	not	replace	the	dg	system	for	transport	of	chemicals	and	the	dg	classification	remains	in	place	and	
is	still	a	valuable	tool	to	use	for	safe	storage	of	laboratory	chemicals.	
-you	will	NOT	have	to	replace	or	dispose	of	chemicals	in	your	laboratory	that	are	labelled	under	the	old	
system	
-it	is	incumbent	on	manufacturers,	importers	and	suppliers	to	supply	a	GHS	compliant	safety	data	sheet,	a	
determination	if	a	chemical	is	hazardous,	classification	according	to	the	GHS	and	correctly	labelled	
hazardous	chemicals	
-from	1/1/2017	suppliers	must	supply	hazardous	chemicals	which	have	been	classified	and	users	must	only	
accept	correctly	labelled	and	classified	chemicals.	
-pictograms	OR	dg	diamonds	can	be	used	but	not	on	the	same	label	
-precautionary	statements	address	prevention,	response,	storage,	disposal	and	a	general	statement	as	
required	
-there	is	a	signal	word	for	each	label,	either	danger	or	warning	
-	the	minimum	information	that	has	to	appear	on	a	label	for	small	(	<	500mL)	containers	is	the	chemical		
name	or	product	identifier,	a	pictogram	or	hazard	statement.	Guidance	for	this	is	provided	in	the	Code	of	
Practice	for	labelling	
-	reduced	labelling	is	also	permitted	for	wastes	although	it	is	recommended	to	have	as	much	information	
as	is	relevant	to	the	hazards	
-	of	the	nine	hazard	classes	as	listed	by	the	pictograms,	there	are	further	hazard	categories	within	some	of	
the	classes-see	Appendix	D	of	the	above	referenced	Code	of	Practice.	For	each	hazard	category	within	each	
hazard	class	the	relevant	signal	word,	pictogram,	hazard	statement	and	precautionary	statements	are	
provided	in	this	Appendix.		
-	there	are	additional	non	GHS	hazard	statement	for	physical	and	health	hazards	which	are	used	in	
Australia.	These	are	in	Appendix	D	at	the	end.	They	are	to	be	used	as	applicable	and	include	such	hazards	
as	explosive	when	dry,	react	violently	with	water	and	contact	with	water	liberates	a	flammable	gas	
	
Some	useful	references:	

	ADG	Code	7th	edition		http://www.ntc.gov.au/ViewPage.aspx?documentid=01147	
	GHS	revision	3	official	text-this	is	the	current	version	

http://www.unece.org/trans/danger/publi/ghs/ghs_welcome_e.html	
GHS	pictograms	for	download:	

www.unece.org/trans/danger/publi/ghs/pictograms.html		
	
The	best	reference	of	all	is	www.safeworkaustralia.gov.au	.	The	above	Code	of	Practice	for	Labelling	and	
there	is	also	one	for	preparation	of	Safety	Data	Sheets	are	also	found	here	within	the	WHS	section.	This	
site	is	a	wealth	of	information	and	has	a	list	of	the	actual	hazardous	substances,	the	hazardous	substances	
information	service	or	HSIS	for	download.	The	HSIS	can	be	downloaded	with	a	search	function	and	is	the	
first	port	of	call	to	see	if	a	particular	chemical	is	on	the	list.	
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APPENDIX G – COMPARISON OF HAZARD PICTOGRAMS WITH ADG CODE CLASS 
LABELS 

The table below compares hazard pictograms from the GHS with the corresponding ADG Code 
class labels.  
 
Hazard 
Pictograms 

GHS Hazard  Dangerous Goods class labels (pictograms) Dangerous 
goods 
classes 

 

Explosives 
Self-reactives 
Organic 
peroxides 

 

Explosive 

 

Flammables 
Self-reactives 
Pyrophorics 
Self-heating 
Emits 
flammable 
gas in contact 
with water 
Organic 
peroxides 

FLAMMABLE
LIQUID

3

FLAMMABLE
SOLID

4

SPONTANEOUSLY
COMBUSTIBLE

4

DANGEROUS
WHEN WET

4
 

 
 

FLAMMABLE
GAS

2

ORGANIC
PEROXIDE

5.2
 

• Flammability 
(Liquid, 
Solid or 
Gas) 

• Pyrophoric, 
• Emits 

Flammable 
Gas 

• Organic 
Peroxide 

 

Oxidisers 
 

OXIDIZING
AGENT

5.1

OXIDIZING
GAS

2
 

• Oxidiser 
• Oxidising 

gas 

 

Gases under 
pressure 

NON-FLAMMABLE
NON-TOXIC

GAS

2

FLAMMABLE
GAS

2

OXIDIZING
GAS

2

2

TOXIC
GAS

 

Non-toxic non-
flammable gas, 
flammable gas, 
oxidising gas, 
toxic gas  

 

Acute toxicity 

6

TOXIC

2

TOXIC
GAS

 

• Acute toxicity 
• Acute Toxic 

gas  
 

 

Acute toxicity 
Skin irritants 
Eye irritants 
Skin 
sensitisers 

No equivalent  
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Carcinogens 

Respiratory 

sensitisers 

Reproductive 

toxicants 

Target organ 

toxicants 

Germ cell 

mutagens 

No equivalent  

 

Eye corrosion 

Skin 

corrosion 

Corrosive to 

metal 

CORROSIVE

8
 

Corrosive to 

metals 

 

Aquatic 

toxicity. 

Not covered 

within the 

scope of 

workplace 

hazardous 

chemicals 

requirements 

 

Environmental 

hazard 

No 

equivalent 

hazard 

pictogram 

 

MISCELLANEOUS
DANGEROUS

GOODS
9

 

Miscellaneous 

dangerous 

goods 

   

Not covered within the scope 

of workplace hazardous 

chemicals requirements 

6

INFECTIOUS
SUBSTANCE

 

Infectious 

Not covered within the scope 

of workplace hazardous 

chemicals requirements  

7

RADIOACTIVE  I
CONTENTS . . . . . . . . . . . . . . . . . . . .
ACTIVITY . . . . . . . . . . . . . . . . . . . . .

 

Radioactive 

 



• Some examples of safety data sheets using 
the  GHS are shown and the differences in 
compliance can be seen. Treat any sds with 
a critical eye although these examples are 
an improvement on some MSDS we have 
seen in the past, many would be better 
described as works of fiction or worse.

• The first is an example of a wrong MSDS













• the safe work australia web site is 
safeworkaustralia.gov.au

• the site has a chemical look up function and  
the requirements for safety data sheets and 
many  more useful resources.

















the sulphur msds may well have been prepared with all good 
intentions but the mistakes are there and will cause 
confusion to anyone using it to prepare a risk assessment. 
The bottom line is to look at an msds/sds critically and don't 
just accept it. If a msds shows R and S phrases then it is a 
hazardous substance. If an SDS has a GHS pictogram with H 
and P phrases it is also a hazardous substance. You need a 
valid and hopefully compliant SDS to enable you to prepare 
risk assessments- a pro forma is provided 





Risk Control Worksheet 
Hazardous    /   Dangerous Goods  

Management Representative: 
Health and Safety Representative:                                                                                  Date: 

 
General Information 
Plant/area/location: 
Substance(s) or job/process/task: 
Job/process/task(s): 
Person(s) to be responsible: 
 
Safety measure                  Action                                                                                                                                          Term 
Elimination 
Substitution 
Isolation 
Engineering 

Administration                             Reduce the amount of property or the number of employees exposed 
       Reduce the duration and/or frequency of exposure e.g. through job rotation 
       Reduce the amount of goods/products stored and used 
       Ensure safe interim storage of wastes/products 
       Vacuum or wet sweep to suppress dust being generated 
       Cover containers and make sure lids are attached 

                                                     Clean up spills immediately (includes provision of suitable aids and equipment) 
                                                     Ensure there is no eating, drinking or smoking in areas where substances are used 

       Provide suitable washing facilities 
       Provide First Aid facilities 
       Instruct employees on how to use substances/ equipment safely  

                                                      Other                          
 
Personal protective              Overalls, aprons, gowns, chemical resistant suits 
Equipment                                     Footwear (enclosed shoes, safety boots) 

                                Gloves 
        Chemical resistant glasses (safely glasses) 
        Face shields/masks, respirators (full /partial) 
        Head protection 
        Other          

 
 
 Definition of Safety Measures (in order of hierarchy) 

Elimination.   Eliminate the use of the substance by using a physical process instead of a chemical process 
Substitution.  Use a safer substance or a safer form of the substance. 
Isolation.   Separate people or property from the substance by distance or barriers. 
Engineering.  Use physical controls (such as plant/equipment) that eliminate or reduce the generation of substances; suppress or contain 

substances; or limit the area of contamination in the event of spills and leaks. 
Administration.  Use safe work practices including good housekeeping.  

 Personal Protective Provide protective clothing and equipment for employees, supervisors and visitors. 
 Equipment (PPE)  NB: items must be compatible with chemicals being used/stored.  

 
NOTES  
•  This Form can be used to record safety measures to reduce risks with individual substances; or for safety i-neasures to reduce risks associated with an 

entire job,  process or task, or a number of tasks. 
• Refer to the risk assessment worksheet/record to assess which substances/jobs/processes/tasks require measures to be implemented. 
• Indicate whether safety measures to be put in place are immediate (IM), short term/interim (INT) or long-term (LT) controls. 



Spills and spill kits. One of the most important proactive 
steps for good laboratory management is to address the 
question of spills and how you will deal with them. They will 
happen and can be a simple dropped bottle or splash or 
more serious like a shelf falling of a wall or a chemical 
reaction resulting in chemical exposure to personnel. 

Your risk controls must include the facility to adequately deal 
with chemical spills.



Envirostore Chemical Consulting pty ltd.        03 9308 6636                              www.envirostore.com.au 

WHAT ABSORBENT CHOICES ARE THERE FOR LIQUID SPILLS AND NEUTRALISERS 

A) INORGANIC MINERAL BASED ABSORBENTS 

These include Vermiculite, Attapulgite, Saponite, Kitty Litter, Perlite, Gypsum, Diatomaceous Earth. 

These are all non-reactive, inert, inorganic, and generally able to absorb virtually any liquid spill except elemental mercury 
(see below). 

Advantages and disadvantages:  vermiculite is light and bulky, attapulgite and similar can get soggy with aqueous liquids and 
may react with strong mineral acids. Gypsum (calcium sulphate) is best for paints and the heavier organic liquids but is best 
applied as granules. Diatomaceous earth (aka kieselguhr) can be dusty. 

 Perlite is an excellent soaker and in combination with vermiculite for example, provides the best all round choice.  

B) OTHER INORGANIC ABSORBENTS 

Examples of these include activated charcoal, sand, soil and activated alumina. 

Charcoal is more of an adsorbent (liquids adhere to   the surface of the solid) so you may be able to recover the liquid. These 
are generally not good all-rounders and usually expensive and more of use as deodorisers.  Alumina ( aluminium oxide 
activated or not) is good as an inorganic solid diluent and is good for metal powders to reduce their reactivity (aluminium, 
magnesium, iron etc) 

Sand is a poor absorber and of little use other than for damming a spill. It will usually just make a bigger mess. Same goes for 
soil and earth. 

C) ORGANIC ABSORBENTS 
 
Examples are coconut coir, polypropylene mats and sausages, sawdust, rags, and paper towels 
These have restricted usage and are not considered all-rounders. Coconut coir is excellent for oils and is a fire 
retardant, polypropylene is similar but is more of an adsorbent and comes in many manifestations (mats, booms, 
sausages, powder etc). 
 Rags and paper towels are poor absorbers and present a risk of self-ignition with flammable liquids. 
Sawdust can be classified as a class 4.1 flammable solid but is` a weak absorbent and is too reactive to be of much 
use especially with liquid oxidisers.  

D) ELEMENTAL MERCURY 

 Do not use powdered sulphur, it doesn’t work and will only create a bigger mess. Commercial mercury absorbers 
such as HgX work well as do the mercury sponge in the lid type models. Granulated zinc (not zinc dust) will form a solid 
amalgam with mercury and not release mercury vapour. Amalgam can be swept up. Solutions of mercury salts can be treated 
with lime sulphur, a commercial fungicide which will precipitate the mercury as an insoluble sulphide 

E) NEUTRALISERS 
 
For acids use soda ash (anhydrous sodium carbonate) or sodium bicarbonate-when the fizzing stops you know 
you have added enough. For alkaline spills sodium acid sulphate (from pool shops) is effective. Ammonia 
solutions can be treated with solid citric acid. Lime as calcium hydroxide not the oxide, is recommended for 
bromine and hydrofluoric acid and soluble fluorides. 
 
-You can combine one of the absorbents from A) above with a neutraliser to prepare a good all-purpose spill kit.  
-Remember the waste collected from a chemical spill is usually chemical waste and requires collection and 
disposal with your other wastes. 
- Look at what chemicals you are going to use and have the required spill kit ready. A valid risk control 
-Never reuse used absorbents. 

 

 



At the very least you can get away with just having a 
suitable absorbent such as vermiculite on hand for liquid 
spills. For chemical splashes water is the single most effective   
means of flushing. This can be a eye wash bottle, hand hose 
or safety shower connected to the lab’s plumbing or a 
portable water extinguisher or cylinder.  

Commercial spill kits seem to be very expensive for what you 
get and can  be made up from your own supplies  

Remember spill kit waste is prescribed chemical waste 







Waste disposal as mentioned previously is often overlooked 
but the same physical and chemical properties are still 
present whether or not it is waste. One of problems we 
encounter is poor packaging for chemical waste. 
Photographic waste always seems to be accumulated in 
orange juice bottles for example.Mercury in glass coffee jars. 
Second hand winchesters with the original label intact. Your 
chemical disposal contractor will usually provide suitable 
containers into which you can consolidate your various waste 
streams and the next slide has some short cuts to assist 



Here are some examples of what is sometimes presented for 
disposal. This sort of packaging runs the risk of being 
refused by a waste contractor .















In House Treatment  of Some Chemical Waste Types for School Laboratories!!
-please keep in mind that there is no definite rule for in house treatments and that the below 
recommendations  should be considered in general terms. Specific treatments certainly do exist  
and references are provided below . Final disposal will in most cases remain external, you are 
reducing the amounts for disposal and probably reducing the hazard of your wastes.!!
-flammable liquids can all be consolidated into a single container. Examples are alcohols, ketone 
and aldehydes ( acetone, formalin) crude oil, vegetable oil, kerosene, turps and thinners, petrol 
and diesel. etc. If attempting to evaporate any waste flammable liquid to dryness please consider 
what residue will be produced. Evaporation of diethyl ether should never be attempted . The 
consolidated solvents should be disposed of via a waste disposal service.!!
-inorganic solutions containing metals  can be mixed provided pH matching is observed. Do not 
mix acids with  alkaline solutions. Do not mix different acids together if nitric is present. 
Hydrochloric, acetic, phosphoric will generally not react. Sulphuric will get hot if it is mixed with 
anything aqueous. !!
-never acidify any solution containing nitrates.!!
-permanganate solutions can be reduced using a reducing sugar solution such as fructose or 
glucose. Sucrose is not a reducing sugar. The solution will turn from purple to brown with 
precipitated manganese dioxide being formed. This solution can then go into the metals solutions.!!
-oxidisers in solution can be reduced with sodium thiosulphate or sodium metabisulphite . Example 
being the reduction of chrome VI to chrome III  or iodine to iodide !!
-photographic liquids such as developer, fixer, stop bath etc can generally be added together for 
external disposal. A suitable container must be used, not fruit juice of milk containers.!!!
Other treatments  such as lime addition to precipitate metals as insoluble hydroxides or lime 
sulphur to neutralise mercuric solutions  can be attempted but should be researched or discussed 
with a disposal professional.!!!
References:!!
Hazardous Chemicals Disposal Guide ;  Margaret-Ann Armour  2nd edition !!
Destruction of Hazardous Chemicals in the Laboratory; G Lunn and E.B. Sansone 2nd or 3rd 
edition!



•  

Chemicals which are not recommended for School laboratories

December 2008

The following list comprises those chemicals which are not recommended for use in school
laboratories. They  are either strongly toxic, unstable, highly reactive or considered too dangerous
for use by inexperienced personnel. The list is not an official one it is simply  based on our
professional experience and  opinion.

Class 3 

-carbon disulphide very low flash point , highly volatile, very toxic
-diethyl ether low flash point, easily ignited; aka sulphuric ether.
-benzene human carcinogen
-toluene suspected human carcinogen; methyl benzene

Class 4.3

-potassium metal very vigorous reaction with water
-sodium amide flammable, strong reaction with water; aka sodamide

Class 4,2

-white phosphorous flammable, pyrophoric solid, highly toxic; aka yellow phosphorous

Class 5.1

-chlorates dangerous explosion risk. Explosive mixtures easily formed
-perchlorates form explosive mixtures with some organic, combustible materials
-ammonium dichromate explosive when dry.
-perchloric acid as for perchlorates
-chromium trioxide strong oxidiser; aka chromic acid. Very toxic
-sodium peroxide strong oxidiser

Class 6

-arsenic salts most are schedule poisons 
-beryllium salts many are considered carcinogens
-asbestos crocidolite, amosite and chrysotile are the three commonoly encountered

forms that are human carcinogens. Mounted and sealed specimens are
considered safe when intact.

-aniline strongly toxic
-benzidine human carcinogen. Used to make dyes
-cadmium salts all considered to be too toxic
-cyanides usually fatal if swallowed; special permits required 
-napthylamines both alpha and beta forms considered carcinogens




