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BIG Little Science Centre 
Newsletter 34   January 2004 

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada  V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302  grgore@telus.net 
 

Chemists Invade Science Centre! 

 
 

Over 100 David Thompson Elementary students enjoyed a 'stirring experience' in chemistry on 
January 7. The dynamic duo of Dr. Dave McKinnon and Dr. Jim Hebden demonstrated more 
than two dozen fascinating chemical and physical changes for the lucky students. Dave 
McKinnon is a retired chemistry professor from the University of Manitoba, and Jim Hebden 
is a retired chemistry teacher from 'Kam High'. (These two chemists react well with each other.) 
This special demonstration is an example of the enrichment the BIG Little Science Centre can 
provide students of School District 73. 
 

Natural  Sciences and Engineering Research Council of Canada  
(NSERC) Recognizes BIG Little Science Centre with a Major Grant!  

See page 10. 
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The Winter of Our Discontent 
by    David McKinnon   PhD 

 
The sudden onset of winter and its 
complications lead me to some musing on 
the chemistry of the ways we cope with 
them. 
 We use salt extensively to melt ice. 
In general, if you add some water-soluble 
solid (a solute) to ice, the ice will melt. This 
is because the water solution of the solute 
freezes at a lower temperature than pure 
water. Common salt (sodium chloride) is 
usually used for this, although we could use 
many other materials. The choice of material 
used depends on the cost, and its efficacy. 
For instance, sodium chloride is relatively 
cheap, but it is only effective down to -21oC. 
Fortunately we rarely get -21oC in 
Kamloops, but if you are really keen to try 
an experiment take a trip to Edmonton in 
January and try to melt ice with sodium 
chloride when the temperature is lower than 
-21oC. It will not work!  Calcium chloride is 
much more effective and can be used down 
to -50oC, but it is more expensive.  
Unfortunately these materials also promote 
spalling of improperly formulated concrete, 
corrosion of metals, and kill vegetation 
along city roads but that is more 
employment for civil engineers, car sales 
staff and city parks' departments. 

Urea has been proposed as a 
substitute. It would be non-corrosive and a 
good plant fertilizer, but it is much more 
expensive and only effective to -11oC. 

We also add antifreeze to car 
radiators. Ethylene glycol is the most 
commonly used material, and a 50:50 
mixture with water will stop the radiator 
from freezing to below -40oC. Ethylene 
glycol tastes sweet, but note that this stuff is 

poisonous, so keep it stored carefully and 
check below the car for coolant leaks so that 
cats, dogs or kids don't sample it. Propylene 
glycol is much less toxic, but less readily 
available. Glycerol (glycerin) would also do, 
and is non-toxic, but it is quite expensive 

Not coincidentally, at least to a 
thermodynamicist, all of these materials will 
also raise the boiling temperature of water 
so you are also somewhat protected on hot 
summer days from boiling radiators. WWII 
British aircraft used a water:ethylene glycol 
70:30 mixture in their radiators. 

If you take these mixtures and 
partially freeze them, initially the solid that 
crystallizes out will be almost pure water (as 
ice). The liquid that is left will have a higher 
concentration of the solute. Okanagan ice 
wine makers rely on cold days or nights, 
with a temperature of -8oC for several hours 
to freeze out some of the water and leave the 
grape juice more concentrated. So grape 
pickers have to work outside in the dark and 
cold to collect the ice wine harvest. It would 
make more sense to collect the grapes 
during the daytime and when it is warm, 
then freeze and press them under controlled 
conditions, but apparently this is thought to 
be cheating. 

If you were to take some beer or 
wine and freeze it to a 'slush', the residual 
liquid that drains off would have all of the 
alcohol in it. In fact this is a more energy 
efficient way of concentrating alcohol than 
distilling it, which is illegal. (It's not as if 
Canada rarely gets cold weather.) 
Surprisingly, the lawmakers don't seem to 
have yet cottoned on to this method of 
concentrating alcohol.  
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Science Fun for the Family 
 

Photographing a Stream of Water 
Gordon R. Gore 

 

         
 
 

Using Money to
Jim Hebden. 

 
I just learned that all US paper currency is manufactured w
the ink and the bills are attracted to neodymium magnets w
 

Also, all new US bills, other than $1 bills, (later th
a thin, narrow plastic strip embedded in the bill itself. Und
$10 bill fluoresces orange, a $20 bill fluoresces yellow-gre
$100 bill fluoresces pink. 

 
Also, if a drop of tincture of iodine is applied to a g

is specially made to be starch free) but the same test on nor
present.  That is why cashiers in stores and banks in the US
from office supply stores) and make a mark on the bill to te
Question:  Do any of these tests work with Canadian pape
 

                           Information obtain
Turn on the tap, and you see what appears 
to be a smooth, steady stream of water, 
You can photograph the stream as it 
appears to your eyes by using a camera 
(preferably on a tripod) and a slow shutter 
speed (such as 1/30 s). Try photographing 
the same stream of water with a flash 
attached to your camera. The duration of 
the flash is very short (perhaps 1/10,000 s). 
This time you will see the 'stream' of water 
as it really exists: a series of near-spherical 
droplets. Because of persistence of vision, 
these falling droplets appear to your 
eyes/brain as a steady stream of water.  
 
Try This! Rub a balloon on your hair. 
Bring the balloon a few centimetres away 
from a stream of water coming from a tap. 
What do you see with your unaided eyes? 
What will you see if you photograph the 
stream near the electrically charged balloon 
using a flash? Try it and see! 
 

 

 Have Fun 
PhD 

ith magnetic ink.  Powdered iron is added to 
hen held by the fingertips. 

an 2000, I think) have been manufactured with 
er ultraviolet light, a $5 bill fluoresces blue, a 
en, a $50 bill fluoresces yellow-orange and a 

enuine US bill, the bill remains yellow (paper 
mal paper gives a black spot since starch is 
 are now using special marking pens (obtained 
st it.  (The pens use the same test.) 

r money? 

ed from Chem 13 News, May 2002, p. 3 
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What's in a Name?    
by David McKinnon  PhD 

 
 
It sounds a bit trivial compared to the human cost, but 
I was somewhere between amused and horrified the 
other day to read in a newspaper article that a gas 
well leak in China released "sulphurated (sic) 
hydrogen". It is a long time since I heard of what 
used to be known as "sulphuretted hydrogen", as the 
name has been superceded by hydrogen sulfide* for 
at least half a century. Which leads me to some 
musing and rambling (maybe ranting) on the names 
that chemists give to compounds, and changes 
thereof. 

Some years ago there was a news report 
about a spillage of 'liquid nitrogen' from a tanker 
truck near Winnipeg and attempts to deal with it. 
Like my chemist colleagues I just shrugged and said 
to let it evaporate. But what was spilled was not 
liquid nitrogen (N2), but a liquid nitrogen-containing 
fertilizer, i.e. cattle urine, whose cleanup would 
require a rather different protocol. So different people 
understand different things by the same names. 

Recently I got a slight amount of local flak 
about my using the name aluminium, not aluminum. 
This is not my British background, but conformation 
with a recommendation of the International Union of 
Pure and Applied Chemistry (IUPAC) that, because 
aluminium is a metal, it should be given the -ium 
suffix, in common with most other metals. Of course, 
the American Chemical Society does not agree with 
this idea. However the logic of giving metals -ium 
suffixes does not apply to the more common metals 
such as iron, copper, etc. We don't call them ferrium 
or cuprium, as an alchemist versed in Latin names 
might have done, although we use the symbols Fe 
and Cu for these elements. However the Latin-
derived older names of ferrous or ferric for iron salts 
are now referred to as Iron (II) or Iron (III) 
respectively. Copper salts are treated similarly. This 
is because some other elements have more than two 
valences, and we would run out of appropriate 
suffixes to describe them! 

Getting back to sulfur, in the UK the 
element and its compounds, sulfuric acid, sulfides 
etc. were, and still are, known as sulphur, sulphuric 
acid, and sulphides etc. respectively. One of the 
things I had to get used to when I moved to Canada, 
and to publishing in a Canadian journal, was the use 
of "f" instead of 'ph' — the so-called 'American' way. 

One of my earlier colleagues growled that he would 
change when the Americans changed the spelling of 
Philadelphia! Yet an organization in the US devoted 
to the chemistry and use of the element is called the 
American Sulphur Institute. By the way, IUPAC uses 
the "f " word. 

Another example is the substance that most 
people describe as alcohol. To distinguish this from 
other compounds that are also chemically classified 
as alcohols, we could call it ethyl alcohol, but as 
some people think that anything called an alcohol can 
be drunk safely (they can't), another system is 
needed. An earlier attempt at systematization called it 
methyl carbinol, but ethanol, the IUPAC name, is 
now preferred.  

These changes in naming are an attempt by 
chemists and others to bring order to the mild chaos 
of naming compounds, somewhat akin to the use of 
systematic Linnaeus nomenclature adopted by 
botanists, zoologists etc. for naming plants, animals 
etc. So the Douglas fir is called Pseudotsuga 
menziesii, at least if you can get your tongue around 
the name. I once had a mild dispute with a friend who 
described a tree at our front door as a 'fir'. I pointed 
out it was in fact a Colorado spruce, Picea pungens. 

Another problem about naming is that if 
someone is not current in a scientific field, he or she 
can be unaware of up-to-date nomenclature. It is also 
not helped by trade handbooks and legalisms. It is a 
special problem for journalists, most of whom I doubt 
have any scientific training, and rely on dubious 
sources. Chemical dictionaries often have a long list 
of historical and current synonyms for the same 
compound. 

Personally I am not sure where to strike the 
balance between using names that are systematically 
correct and those that are convenient. For the former 
it is too easy to become pedantic; for the latter, 
sloppy and ambiguous. But having said that, there is 
no way I would even attempt to describe table sugar, 
i.e. sucrose, in a properly systematic way. 

Now if they could only set about properly 
systematizing the chaos that is the English language! 
* Even more systematically, it should be dihydrogen 
monosulfide! 
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Action at the BIG Little Science Centre 
 

   
 

Left: Dr. McKinnon illuminates his lecture by burning magnesium ribbon. 
Right: Dr. McKinnon simulates 'dragon's breath' using a sprayed lithium compound. 

 

 
 

Logan Speiss watches intently as Dr. Hebden and Dr. McKinnon demonstrate. 
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Alex Molett shows us the pure silver crystals made by placing  
a coil of copper wire in a water solution of silver nitrate. 

 

    
 

Left: Dr. Hebden watches carefully as Logan Gordon stirs.  
Right: Dr. Hebden making a very important point. 
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What happened inside the U-tube?  
 

 
 

Two large groups of David Thompson Elementary students watched Dr. Dave McKinnon and 
Dr. Jim Hebden 'do chemistry'. Over 100 young students were able to experience their 
fascinating chemistry demonstration. All Grades 6 and 7 students and a number of even younger 
'keeners' were invited to this special presentation by the BIG Little Science Centre. 
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(Another Corny Joke about Heisenberg's Uncertainty Principle) 
 

Next Open House April 17 2004 
[ [ [ [ [ Cold Science! [ [ [ [ [ 

An Open House is planned for Saturday April 17 2004. A major feature 
this time will be a liquid nitrogen show (Cold Science) put on by Dr. 
Jim Hebden, and Professor Reg Wild of UBC.  

Put this on your calendar! 
 

Visitor Count to January 12 2004:  2,094 since September 2003 
12,729 since February 2000 

 
Is your subscription due for renewal? Please check your address label. 
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Join the  BIG Little Science Centre Society! 
 

Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 
  _____  I wish to become a NEW MEMBER of the BIG Little Science Centre Society. 
 
  _____  I wish to RENEW MY MEMBERSHIP in the BIG Little Science Centre Society. 
 
 ______ I wish to make an ADDITIONAL DONATION of  $_______, for which I shall receive  
 an income tax receipt for my charitable contribution to the society. 
 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 
 

E-mail Address <         > 
                            

Fax _____________________________   Date__________________________________ 
 
 

 
Ever had one of those days?
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NEWS RELEASE   January 13, 2004 

FOR IMMEDIATE RELEASE 

BIG Little Science Centre awarded  

NSERC PromoScience grant for $45,000  
 

The BIG Little Science Centre is pleased 
to announce the recent award of a $45,100 
grant from the Natural Sciences and 
Engineering Research Council of Canada 
(NSERC) PromoScience program.  The 
funding will be provided through three 
annual instalments over the next three years.  

Since opening its doors at the David 
Thompson Elementary School in February 
2000, Gordon Gore, the Centre’s founder 
and operator, has hosted over 12,700 
visitors.  In October 2002 the BIG Little 
Science Centre Society was formally 
established and registered to assist Mr. Gore 
in expanding his vision.  Since the formation 
of the Society, the Board of Directors and 
individual members have been working to 
broaden the exposure of the BIG Little 
Science Centre within the Kamloops 
community and to work towards 
establishing a self-sufficient centre that is 
open to the public and accessible to all ages.  
The need for a larger centre is rapidly 
becoming an urgent need, and this grant will 
provide valuable seed money in moving 
towards that goal.  

NSERC's PromoScience program 
offers financial support for organizations 
working with young Canadians to promote 
an understanding of science and 
engineering. The PromoScience program 
aims to encourage organizations creating 
hands-on learning experiences for youth, 
and their science teachers.  PromoScience is 
a flexible program designed to encourage a 
wide variety of organizations helping young 
Canadians in elementary school, high 
school, to develop science and engineering 
skills.  

This grant will greatly assist the BIG 
Little Science Centre in continuing to work 
with students and teachers to inspire an 
interest in science and engineering, as well 
as motivating young people to study and 
seek careers in science.  

For more information on the BIG 
Little Science Centre, please contact 
Thérèse Zulinick, Communications 
Coordinator for the Society at 

(250) 374-8311  
or (250) 374-3786. 

Thérèse Zulinick
The BIG Little Science Centre Society would like to thank Dr. Dave McKinnon for his efforts 
in preparing the NSERC grant submission. Thanks also to Nancy Flood at UCC for her advice 
and support in this endeavour. 

 


