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From the Archives: Lucas Piroddi of David Thompson Elementary shows how to operate a
magnetic toy at the BIG Little Science Centre. This photo is one of 1500 photos in a computer
slide show that will be a new display at the centre. The slides were selected from thousands of
digital photos taken at the centre since 2000.



Thank You!
The Kamloops Foundation has donated $1500 to the BIG Little Science Centre. Your generous support is greatly
appreciated. Urban Systems donated a copier to the BIG Little Science Centre.
Thanks to Fred Gornall of Victoria, BC for a generous donation to the BIG Little Science Centre. Fred is a longtime
supporter of the Centre. Thanks also to Ken Schroeder and Family for a generous donation.

Co-Sponsors Sought for Open House February 21 2009
The Open House on February 21 will feature guest presenter Lon Mandrake. The Kamloops Thompson Teachers’
Association (KTTA) has promised a generous contribution to help with the costs of this very special event. The BIG
Little Science Centre is looking for at least one more co-sponsor to help make this a very worthwhile Open House for
our visitors. If you or your company can help, please contact Gord Stewart at 250 554 2572 or Gord@blscs.org.
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Science Fun for Your Family
Spoon Feeding Science

Gordon R. Gore
(Idea Suggested by Gord Stewart)
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Have you ever noticed that if you look at the ‘back’ side of a spoon (Figure 1), you can see a tiny image of
yourself? If you look at the ‘soup’ side (Figure 2), you also see a tiny image, but it is upside down. This might
seem a bit puzzling, but with a bit of ‘reflection’, you can understand how this works.
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When you look at the backside of the spoon (Figure 3), you are really looking into a curved mirror --- a
convex mirror. The two sample light rays from the top of the object (your face) reflect in such a way that they
spread out, or diverge. To your eyes, the reflected rays seem to come from a tiny image behind the mirror. There
is no light behind the mirror, though. The erect image you see is a virtual image.

When you look at the front side of the spoon (Figure 4), you see an upside down image of yourself. The
two sample rays from the top of the object (your face) reflect from the concave surface and meet a short
distance in front of the mirror. To your eyes, there is a tiny, upside down image of yourself just in front of the
mirror.

What happens if you bring the concave side of the spoon very close to your eye?

Eat lots of soup. It will give you something to reflect on, and lots of food for thought!

Special thanks to the Kitchen Staff at The Hamlets for lending the editor a nice big, shiny spoon!



Antoine Laurent Lavoisier (1743-1794)

A brilliant analytical chemist who never, ever discovered any new chemicals,

but through his careful and thorough analysis and depth of understanding

established the basis of modern chemistry.

Dr. C. J. (Kip) Anastasiou

Lavoisier was born into the wealth of a family of lawyers. The family had climbed from very modest
circumstances to its position of wealth and some influence over a century of advancement. Lavoisier was
always a serious student, preferring studies to sport or social interaction, even feigning illness to avoid both. He
was encouraged to enter the law but his interests were in the fields of science. Eventually, he did graduate in
law, and he was soon admitted to the Parlement de Paris. Already, at the age of 21, with a fortune that would
amount to about 2 million Canadian dollars, he was a man of influence. Almost immediately, he entered a
competition to design a street lighting system for the city of Paris. His entry was a very serious consideration of
the various light sources of the time and his experiment with them piqued his interest in combustion. He shared
the prize with two other contestants and was almost immediately a public figure. Still only 21, he published his
first scientific paper on the analysis of gypsum. His life in careful chemical analysis had begun: first he heated
the gypsum to break it down and then in the same closed container, recomposed it to form the original
substance. It was a lifelong approach to chemical analysis and it began with his first serious study.

Not content with chemistry, Lavoisier continued into the field of geology when he accompanied one of
his mentors on an extended walking trip through the Vosges Mountains.

By the age of 24, he had rejected a career in law and decided to buy into the private firm that collected
all the taxes for the country, the Ferme Generale, and became a tax collector with an enormous income and the
enmity of every Frenchman. He was assigned to collect taxes on alcohol and tobacco in a region of France, a
field fraught with smuggling and adulteration. With his knowledge of analysis, Lavoisier was more than up to
the job. He gained a reputation for fairness and integrity but that did nothing to improve the attitude of the
people towards him. He was still a hated tax collector.

Lavoisier developed a routine in which he did very serious science in the early mornings and in the
evenings and tax collecting during the day. It worked remarkably well. His tax collecting reaped wealth and his
science soon earned him election to the Royal Academy, the French equivalent to the Royal Society.

When he decided to marry, he was 28. His chosen bride (actually her father chose him in order to save
his daughter from powerful pressure to marry a 50 year old!) was a beautiful girl, not quite 14 with a brilliant
mind. She was to become his confidant, lab assistant, illustrator and translator of foreign science reports. It was
a very successful marriage but no children resulted.

Very early in his career, Lavoisier chose to make his mark through careful analysis and re-analysis.
Wherever he could, he used a sealed reaction chamber so he could weigh all the materials before a reaction and
all the resultant materials after the reaction. He soon realized that unless materials escaped from the chamber
what went into the reaction weighed exactly the same as the results of the reaction. In addition, he went further,
always attempting, very often with success, to reverse the reaction to the original materials. He soon developed
the concept of conservation of mass.

It is interesting to note that the French Royal Academy maintained a science spy in London. He was a
relative of the great navigator Magellan also of that name. Magellan had been sending reports of Joseph
Priestley’s experiments with ‘fixed air’ (later to be called carbon dioxide) but it took quite a while for
Lavoisier to become interested in the chemistry of gases, a field in which the French were well behind the
English.



In February of 1773, Lavoisier had thought out his plan of research and decided to vigorously pursue
a study of gases. He was not satisfied with the contradictions of the Phlogiston theory and he meant to work so
that ‘a new theory can be formulated’ and that work continued carefully, thoroughly and successfully over a
period of twenty years.

When Priestley visited Paris just after he successfully produced pure ‘dephlogisticated air’ from
mercuric oxide, he described his success to a very interested Lavoisier, who immediately applied his analytical
methods. Lavoisier found that he could heat mercuric oxide to form mercury and the gas which Lavoisier
called oxygen. However, he didn’t stop there, he continued to heat the mercury until it reacted with the oxygen
to form the oxide once again. In his closed system, he found no weight gain or loss. He had no use for the
concept of ‘phlogiston’ with its contorted explanations. He also seemed to take credit for the discovery of
oxygen, which annoyed Priestley no end.

Actually, oxygen was first discovered by the Swedish pharmacist, Carl Scheele, who called it ‘fire
air’, but he published his findings well after Priestley. The king of Sweden, later wishing to honor the obscure
Scheele, apparently knighted an obscure soldier also named Carl Scheele, by mistake! Scheele also had written
to Lavoisier to tell him of his discovery of ‘fire air’. His correspondent did not acknowledge the letter.

Lavoisier, working over a long period of time, did not stop with the production of oxygen; he went
on to combine oxygen with what was then known as ‘inflammable air’ (which he later called hydrogen) to form
water, which he recognized as the combustion of hydrogen. With a long series of experiments on combustion,
he demonstrated the reaction of oxygen with combustible materials, and the law of conservation of mass. The
long line of modern research chemists began with the defeat of the phlogiston theory when Lavoisier
established, once and for all, the role of oxygen in combustion. He became the founder of modern chemistry.

He did not stop with an explanation of combustion and rusting (then known as calcination) of metals;
he also carried out careful studies of respiration in animals and even some interesting work with plants.
Whatever he attempted, he was thorough and his interpretation of results, brilliant. Eventually he was able to
determine with remarkable precision, the composition of air.

Lavoisier, we must remember, also became, along with his challenging program of research, an
important member of the administration of the French government. He became director of munitions for the
country and was always ready to solve the problems of the state. His work was so effective that he soon became
a trusted servant of the crown. What was unusual about Lavoisier was that he did not change jobs; he only
added them. He continued to be an effective tax collector and researcher as well as a servant of the crown. And,
oh yes, he also established one of the most successful experimental farms on his own land. Unfortunately, with
a work schedule like this, he had little time to develop a circle of friends. Those who cared for him were the
students who flocked to help him in his researches, particularly on Saturday, which was his most intense day of
research. They had little influence with his many detractors. Searching through his carefully kept records at
home and at work, researchers have found little which alluded to friends in the hundreds of thousands of
artifacts. It was all work! As a tax collector, he had no end of enemies.

When the French Revolution began in 1789, Lavoisier immediately became one of the most effective
members of the emerging ruling group. He worked tirelessly, contributing widely to the development of the
metric system and the new monetary system. As the revolution passed toward its fifth year, Lavoisier’s
enemies, remindful of his service to the hated crown and his role of tax collector, had him brought to trial, and
in spite of his important role in the administration of the revolutionary government, he was convicted. In
rejecting his appeal, undoubtedly supported by his many devoted students, the judge remarked that the Republic
“needs neither scientists nor chemists”. It is possible that his lack of time to develop friendships led to his
demise at the guillotine. A few weeks later when his effects were delivered to his wife, a note attached to them
stated that he was unjustly executed, a realization that was a little late, as France lost one of its giants of science,
economics and administration.



MELAMINE
by David McKinnon Ph.D.

This material has been much in the news recently, as it has been found as a deliberate contaminant of foodstuffs in China,
including wheat gluten, rice protein and milk. Worse, it has subsequently passed into many products that were made from
these, eventually causing death and illness in humans, livestock and domestic pets. Thousands of infants have been
especially affected due to contaminated formula.

Melamine is an organic compound containing a large proportion (~67%) of nitrogen. It was added to various
foodstuffs to fraudulently give the impression of high protein content. All proteins contain nitrogen as part of their
constituent amino acids, about 16%. The Kjeldahl test is used to estimate nitrogen content in foodstuffs, and thus the
protein content, but the test detects ALL nitrogen present in a sample, not just that in proteins, so the extra nitrogen from
the melamine adulterant gave the impression that the protein content of the foodstuff was higher than it actually was.

Melamine is an important industrial chemical, being widely used in synthetic resins. It is commonly encountered
in Formica� and related plastics, which are made by reaction of melamine with formaldehyde. These resins are termed
‘thermosetting’; that is, once they are moulded they will not further deform with heat, in contrast to plastics such as nylon,
polypropylene or polystyrene. Melamine based resins are also used for laminate flooring, particleboard and other
plasticized construction material. They have also been used for utensils and other kitchenware. Those of you of a certain
age may remember Melaware�, which was used around the 1960’s for kitchen dishes, but has largely fallen out of
favour, although it is still used for camping utensils. It does have a certain ‘retro’ appeal.

Pure melamine is a colourless crystalline material, manufactured by heating urea. Urea itself is made from carbon
dioxide and ammonia. Depending on the conditions, greater or lesser amounts of cyanuric acid, ammeline and ammelide
are also formed in the melamine synthesis and these can be discharged in waste water, or be contaminants of the
melamine.
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These compounds are also formed by the metabolism of melamine in the body, possibly by the action of microbes
in the digestive system. You can see above that there is a successive replacement of the amino (NH2) group by hydroxy
(OH) groups. Ironically, melamine itself is not too toxic. Its toxicity is linked to its combination with cyanuric acid in the
body. Melamine is basic and reacts with any cyanuric acid, from either impure melamine, or as its metabolic product, to
form insoluble melamine cyanurate, which forms kidney stones, blocking tubules in the kidneys and thus reducing or
destroying kidney function. Other effects are damage to the reproductive system and bladder cancer.

Cyanuric acid itself is used in the manufacture of herbicides and disinfectants.

By the way, cyanuric acid reacts reversibly with the ‘chlorine’ used for swimming pools and is added to the water
to ‘stabilize’ the chlorine, so that’s another good reason not to drink pool water. A test for the amount of cyanuric acid in
pools depends on the amount of turbidity (due to the insoluble precipitate) given with melamine.



Vintage Ehren Stillman Cartoon

Directors’ Meeting The next
Directors’ meeting is on
Wednesday, January 21 2009 at
7:00 PM at Bert Edwards Science
and Technology School.

Visit by Deputy Minister of
Education James Gorman to
Bert Edwards Science and
Technology School and BIG
Little Science Centre. Friday
February 6 2009 12:15 to 1:15
PM

Open House The next Open
House is on Saturday, February
21 2009. Our main guest
presenter will be Lon Mandrake,
magician, science teacher and
‘mind mystic’!



Metal with a Memory
Gordon R. Gore

What happened to my spoon? The ‘magic’ spoons held by Sydney Nixon and Ben Collins are made of
NiTinol�, or Memory Metal. This alloy of nickel and titanium has two solid-state phases. Memory metal can
be shaped easily at its lower temperature phase, but when it is warmed, it returns to its original shape in its
high-temperature phase.

Here are some sites you might wish to visit to learn more about how memory metal works, and where to obtain it.
http://www.grand-illusions.com/acatalog/magic_teaspoon.html

http://www.teachersource.com/Images/UserDir/HS-6.html

http://www.teachersource.com/Energy/MemoryMuscleWire/NitinolMemoryWirebytheFoot.aspx
http://mrsec.wisc.edu/Edetc/cineplex/NiTi/index.html

Telescopes Donated
Thanks to Tom Rankin of 1-800-GOT-JUNK, who recently donated three telescopes to the BIG Little
Science Centre. Tom has been a supporter of the BIG Little Science Centre for several years. We appreciate
his support. Tom served as a volunteer at the science centre several years ago.

Below: A 30 cm length of NiTinol�� wire was coiled at room temperature.
When a battery is briefly connected to the ends of the wire, the heat
generated causes the NiTinol�� wire to quickly return to its original shape.
Right: The wings of this ‘butterfly’ held by Klayton Thomas move gently
upward, and then back to rest. An electric current warms the memory metal
used to activate the wings.



Action at the BIG Little Science Centre

Amanda Roach, a student teacher at TRU visiting with Terry Dale’s Science Education 320 class, is one of the first
visitors to test out our newest display. TheWalk in Kaleidoscope was constructed by Dr. Jim Hebden. Thanks, Jim! You
will provide future visitors with a lot to reflect upon.

Sheena Carberry and Jenny Dahl volunteered to obtain BIG Little Science Centre hairstyles. Both are in one of Terry
Dale’s Science Education 320 classes at TRU.



“What’s the towel for?”, wonders Ethan Macrae.

Ethan Macrae is taken by surprise by one of Gord Stewart’s air pressure demonstrations. Ethan is a
kindergarten student at Bert Edwards Science and Technology School. Gordon Gore Photos


