
Learning by Accident 
Learning by Accident is an ongoing Cruciblefeature, in which real-liJe lab accidents or incidentr are recormred and 
explained. The goal is to highlight the consequence of ignoring safery rules so [hat science educators will befirrlher 
encouraged to become knowledgeable, and lo take appropriale action, in area.s of safety thar effect their daily activities in 
the science classroom. Submissions are encouraged. If requested, anonymity will be guaranteed. Please send wrilren 
descriptions lo Ian Mackellar, STAO Safety Commirtee Chair, Box 191, MAITLAND, ON KOE IPO 

A Nasty Spill!!! 
I was cleaning up and packaging old 
chemicals for elimination at the end of 
the school year. It was a hot, humid 
June day. As I picked up a bottle of 
liquid bromine in the fume cupboard, 
the bottle slipped right out of my 
rubber-gloved hand and smashed onto 
the floor. Lucky for me, I did not get a 
drop on myself! However, the spilled 
liquid bromine started to evaporate 
almost immediately and the brown 
vapour began to rise. l phoned the 
Principal to contact the fire 
department. In the meantime, I 
evacuated the laboratory. The fire 
department team arrived shortly 
thereafter. Luckily. I had updated the 
MSDS sheets, all in a binder in the 
office, and could direct the firefighters 
on cleanup. 1 told them they had to 
use their breathing apparatus. The spill 
area was tlooded with sodium 
thiosulfate solution and the windows 
were opened to ventilate the lab. 
Things worked out all right in the end 
and there were no casualties or 
injuries. 

Comments from the STAO 
Safety Committee 
The science teacher involved should 
be commended on the actions taken. 
Bromine vapour is very toxic and the 
liquid causes severe burns to skin and 
eyes. In the event of spillage, it is 
crucial that appropriate action be taken 
immediately. Protective eyeware and 
gloves, preferably nitrile, should be 
worn. The laboratory should be 
evacuated and all windows opened to 
ventilate the area. For a small spill 
( I  mL or less), the spill area should be 
flooded with a 10% sodium thiosulfate 

c< << N Submitted by a STAO Member, Region 4. 

or sodiu~n carbonate solution before water. This reagent can be used safely 
mopping up and rinsing the area with by students in testing for unsaturation 
lots of water. For larger spills, in organic compounds. Two 
emergency services should he called. alternatives are to: 

Because of its extremely hazardous a) Prepare the bromine water in situ by 
nature, the STAO Safety Committee adding a solution of sodium 
does NOT recommend the use of pure hypochlorite to a solution of sodium 
liquid bromine in school science or potassium bromide. (See STAO 
laboratories. This chemical has publication Lnboratory Recipes) 
associated risks that are so great they b)Substitute the bromine water with 
outweigh the educational value of its an alkaline solution of potassium 
use. Indeed, most local District School pennanganate. 
Boards have included elemental 
bromine in their lists of banned If bromine water is needed to 
chemicals. (See STAO publication ~nvestigate substitution reactions 
Stay Safe! page 38) mvolving the halogens, then it should 

be prepared by method (a) identified 
The main use of liquid bromine in 
school science is to prepare bromine 

You Have Safety Questions? We Have 
Safety Answers! 

<<<<a By the STAO Safety Committee 
The STAO Safety Committee welcomes enquiries, with respect to 
safety issues, from STAO members. Please send your questions 
to the Safety Committee Chair (refer to page 4 'Committee 
Chairs') Your questions and the STAO Safety Committee 
responses may be published in Crucible, particularly if the 
information is deemed of general interest to other STAO members. 
Anonymity; however, will be guaranteed. 

QUESTION # 16: What are the safety information other than that  
safety issues regarding the use of which is found in Be Safe!? 
diluted iodine in the science 
laboratory? Do you have any RESPONSE: Solutions of iodine can 
specific recommendations o r  d o  you either be aqueous or alcoholic. The 
know where I can find additional latter obv~ously are highly flammable 
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and qhould not be used near an open 
flame. The aqueous solutions normally 
used in school ,science (e.:. testing for 
starch) are sufficiently diluted (i.e. 
> 0.1 mollL) so as not to impose any 
hazard. lodine vapour and solid iodine, 
however can be hazardous. The 
following information 1s extracted 
from lhc STAO publication 
Lnboraiory Recipes, available from the 
STAO Science Store. 

Hazards: 
Vaponr is HARMFUL to the 
respiratory system. Vapour and solid 
iodine IRRITATE the eyes. Solid 
burns the skin. Prolonyed exposure to 
low concentrations of vapour or 
contact with skin or eyes is dangerous. 

Control Measures: 
Wear eye protection and gloves when 
weighing solid iodine. Ensure the 
science laboratory is well ventilated. 

Other Comments and Now: 
Iodine 1s only spmngly soluble in 
walcr and it 1s usual to d~ssolve it in 
aqueous potawum w d d e  or organlc 
solvents such as ethanol 

A 0.01 molIL iodine solution is 
suitable for testing for smch.  

'Tinoure o/lodin~'ruluriun can be 
prepared hy disrolving 2..5 g of polassrum 
iodide and 2.5 8 ofrvdinv in IW mL qf 
crhanol. Lohe1 !hi3 svluriun FLAMMABLE. 

QUESTlON#I7: I recently received 
a message from my health and 
safety committee that identified a 
concern regarding a shock hazard 
with some secondary science 
equipment. This relates to the older 
gas speclrum tuhe transformers that 
do not have an o d o R  switch. I t  is 
quite easy for a teacher to place a 
faulty tube in the transformer, 
hecome distracted and overlook 
unplugging the transformer before 
removing the tuhe. This could result 
i n  several thousand volts. I 
wondered i f  your committee had any 

experience with this equipment and 
any recommendations. 

RESPONSE: The shock hazard exists 
with old type spectrum tube power 
supplies, which have open electrodes 
to insen the spectrum tube. The power 
supplies now provided by scientific 
supply companies are completely 
enclosed, and you cannot gel a shock 
unless you intentionally squeeze your 
finger where the tube should be put. 
They also have an on-off switch. 
Discard the old ones and replace. Do 
not put a switch on. They would still 
be hazardous, as the lead lo the lop 
electrode is a bare metal rod. 

QUESTION#18: I'm trying to find 
information regarding the safe 
uselsetup o f  acid baths to 
cleanlneutralize glassware etc., used 
from experiments. Any assistance 
would he appreciated. 

RESPONSE: Because of their 
extremely harardous nature, STAO 
does not recommend the use of a c ~ d  
baths such as chromic acid 
(dichromateisulfuric acid mixture) for 
cleaning glassware. Laboratory-grade 
detergents should always be used. It is 
best 10 clean glassware immediately 
after use, as the longer glassware sits 
the harder 11 is to clean. 

QUESTION#19: We seem to have 
some confusion here at the Board 
regarding the requirements for 
science teachers and WHMIS. We 
thought they need to be trained, bu t  
OH&S seems to think a general 
awareness is al l  that is required. We 
have inconsistency f rom legacy 
Boards where some required 
training, had to write the test, and 
received a certificate o f  completion. 
Others simply had to attend 
information-type meeting 
WHMIS.Any idea what t 
regulations require? Does 
have a recommendation? 

RESPONSE: The employer must 
provide education and raining, related 

to hazards and associated safe work 
procedures, for those either working 
with or in the proximity of hazardous 
materials. [Occupafional Health and 
Safety Act Section 22g(l)] 

In add~ t~on ,  the employer is obhgated 
to consult the jolnt health and safety 
committee with respect the content 
and delivery of the educat~on program 
[Occupauonal Health and Safety Act 
Section 2g (2)] 

The worker education program must 
cover the followmg SIX areas [WHMIS 
Regulorron Sectmn 7(1)] 

I .Labels -the information required. 
the purpose of the information and 
the significance of the information; 

2.Modes of identification when used 
at the rvorkplace instead of labels; 

3.MSDSs -the information required, 
the purpose of the infonnation and 
the significance of the information; 

4.Procedures for the safe use, storage, 
handling and disposal of a 
controlled product; 

5.Procedures to be followed where 
fugitive emissions are present; and 

6. Procedures to be followed in case of 
an emergency involving a controlled 
product. 

The education program does not have 
to include insnuction on every 
controlled producl in the 
Under the WHMIS Regu 
called "generic instruction 
permitted. Science teach 
example, may be trained 
families of chemicals with 
properties (e.g., each of the 6 classes 
of controlled products as classified by 
WHMIS). The success of the training 
program would be judged by whether 
or not the science teacber could work 
safely with any chemical helshe was 
asked to use and hislher ability to 
address storage requirements and 
disposal of the chemical. Generic 
insnuction is acceptable in the 
l"ol1owing cases: 

conrin~rrd on page 31.. 
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I 
bonle with spigot, pmt& by a soda lime tube as 
show, and top up the water as necessary 

M o l a r  mass: 74.09 glmol 

G q M e  solid (powder) 

I Other Commenb and No*. 
Sahumed calcium hyim&c solution is commonly c d l e d k  wafer. 7 7 1 ~  solurion d m  not kcpfor 
longperid oftime ar it reacts slowly with carbon dioxidefrom the ammsphere. Dilute hphcklc- 
ric aci+crm be vrcdm cIem bonier r h p r m M ~ l y  contained lime wmm. I 

?mlly classed as hamrhus, but any splashed in the 
eye may caw were irritation. 

Control Measures 

Wear eye protection wiun using Lime water. cspe- 
cially if blowing inlo i t  
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Solution Preparation 

Add 6 g (appmx.) of calcium hydroxide to a 2.5 L bottle and half-fill it with water. 
Stopper and shake the bottle. . Fill the bottle with water, stopper and shake again. 
Lcave the bottle overnight for the suspension of undissolved calcium hydroxide to 
settle. - Decant the clear lime water solution into smaller containers, when required for use. 
Add more water andlor calcium hydroxide when the level of the solution becomes low. 

Ua large volume of lime water is required then 
add an excess of calcium hvdmxide to an asirator 



Update STAO Board 

Thefillowing are rhe reportsfiled 
from the various commirrees afrer our 
recenl Fall Board Meeting in early 
Ocrober. Ifyou'd like lo reach any uf 
the STAO Councillors please refer to 
page 4 of this i.rsue ofCrucible. 

Dennis Park 
Councillor - Region 4 
Region # 4 (Eastern Ontario) is 
looking forward to a busy year! I'm 
looking forward to meeting many of 
you at STAO 2003 in November. This 
year's Mixer promises to he an 
excellent event with many p r i ~ e s  to 
give away. In Februaly, look for a 
regional conference in the Ottawa 
area. Don't forget that I am available 
for Science Fair support and that I'm 
only an email away should you have 
any questions or concerns, or would 
just like to know Inore about STAO. 

Anita Ghazariansteja 
Councillor - Region 5 
It has been a very busy and exciting 
fall 2003 season filled with a variety 
of activities for STAO Region 5. Wow 
what a fabulous conference! To those 
of you who are attending the 
conference, thank you for your partici- 
pation. The true wmners are the 

<< (c <( By Dr. Gino Ferri 
Dr Gino Ferri is Director of Survival in the Bush, Inc., and is 
STAOk Internal Relations Chair on the STAO Board of Directors 

students whose skills and curiosity 
will improve because of the 
knowledge and expertise that you have 
gained through the conference. It will 
be a pleasure to meet many of you 
STAO Mixer. My committee and I will 
be glad to be able to speak with many 
of you personally and network with 
science teachers wilhin our reginn, so 
that we can conrinue to best serve you 
and your needs. I look forward to 
continue to network with you 
throughout the spring. My committee 
will also continue to make contact and 
keep lines of communication open 
with you, through a newsletter update 
i n  the spring, e-mail updates, and 
through other workshop opportunities. 

Another one of our focuses in the fall 
in Region 5 has been to be more 
directly involved with faculties of 
education. STAO presentations were 
given tn the York University student 
teachers. As well, STAO was present 
at the mini-conference, organized by 
OISEIUT on Oct 23rd and 24th. This 
mini-conference enabled us to 

continue to network and link with the 
upcoming pre-service teachers. 

As for the activities in the spring, if 
you missed out on ScienceWorks 
workshops during the STAO 
conference, Region 5 will be hosting a 
one-day ScienceWorks workshop in 
Toronto (date and place to be 
announced). I will update you with 
this information in the newsletter 
update in the spring. My committee 
and I will also he at the Toronto Sci- 
Tech Fair to honour students and their 
hard work in preparation for their 
projects in science education. 

Finally, Crucible provides an excellent 
forum for sharing ideas, examining 
issues, and applying new skills. So. if 
you have great resources and 
activities, or if you know of anyone 
who is willing to share resources with 
other teachers, 1 encourage you to 
submit them to Crucible or Elemenu, 
or contact me and I will forward your 

conrinued on page 32 ... 

Safety Q & A (...cunrinurdj+om page 291 

. instruction in the content required on 
supplier labels, workplace labels and 
material safety data sheets; 
instruction in how WHMJS works; 
instmction in the hazards of a group 
of products which have similar 
properties and for which it is 
acceptable to use a generic material 
safety data sheet, provided there is 
insmction in  hazards peculiar to 
anyone product in the group; 

. instruction in work procedures for a 
group of products if the procedures 
are basically the same for all the 
products in the group. 

After a worker has completed the 
education program the employer is 
expected to try and ensure that the 
worker has understood the training 
malerial. and is able to put into 
practice what helshe has learned 

[WHMIS Reguluriun Section 7(3)1. It 
is left to the indwidual employer to 
devise the means to ascertain that a 
worker has been properly trained. For 
example, the employer may ask the 
worker to take some form of written or 
oral test, or to participate in a practical 
demonstration 
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