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Making a Point Keith Chambers demonstrates how to put a needle through a balloon without bursting it. Keith was
a welcome addition to the volunteer list of demonstrators at Open House. Keith Chambers, Eric Wiebe and Gord
Stewart did three Science Fun shows. Matthew Landrie (top right), Tristan Giles and a nameless rubber rat all helped
with our shows.

Open House Draws a Crowd FrankenScience (Open House) was again a success, thanks to the work of many
hardworking volunteers. Official visitor count was 623. Photos pages 7 to 10

G. Gore Photo

G. Gore Photo

Shae Cooper Photo
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‘Pumpkin Pi’ (Created by Jennifer Gore)
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Ohm Jokes

Sorry, no new Ohm jokes this issue, readers. I’ve decided to run
away from ohm for a while and think things over.

This Newsletter is received by approximately 430 readers.
Back issues of BIGScience can be viewed at

http://www.blscs.org/ClassMembers/Newsletters/
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Dmitri Ivanovich Mendeleev1 (1834-1907)
A huge and hairy man who was concerned with the development of the human and natural resources

of Russia but it was his detailed knowledge and experimental probing of the known elements which

allowed him to fully explain the periodic table and predict the discovery of elements new to

science.

Dr. C. J. (Kip) Anastasiou

Mendeleev was the youngest of a large family in the village of Tobolsk beyond the Urals in Siberia. The
village was situated at 58 degrees so it was very cold as well as remote from the centers of education and science. His
father died when he was a young child so his mother, who managed a glass factory in a nearby town, became the sole
support of the family. As the young Dmitri, showing enormous promise, reached towards his teen years, the glass
factory spectacularly burnt down and the family was reduced to near poverty. His mother was determined to take him
to Moscow where he could receive a university education. Without a railway, this travel was accomplished by a horse
cart over an enormous distance. Rejected because he was not from Moscow, the family continued on to the then
capitol of Russia, St. Petersburg where he was accepted in the teacher training college as a full scholarship student.
Within months, his mother and a sister died of the family scourge, tuberculosis, leaving Mendeleev alone as a 14-
year-old orphaned university student. His ability soon shone and he thrived as a student, but also spent a lot of time
in the university hospital with life threatening TB. Students and faculty brought him notes and resources to carry out
his assignments. In spite of this he graduated at the top of his class, and was sent by the state to teach in the Crimea to
regain his health. Within two years, a very successful teacher, he returned to St. Petersburg in full health, completing
his masters and later his doctorate. He was eventually hired as a professor at the University of St. Petersburg.

An academic star from the beginning, he was sent for years of study and research with great men of
science in France and Germany. When he returned to take up his post in St. Petersburg, he had two thrusts to his
research. First, he studied oil and mineral resources in Russia and abroad, even to the United States, and successfully
brought wide-ranging technology to lagging Russia. Second, he tirelessly probed all the known elements with
hundreds of experimental studies.

J.A.R. Newlands, an Englishman, had looked at the elements as well and proposed in 1866 that the
elements seemed to arrange themselves in what he called the ‘Law of Octaves’, in fact very similar to Mendeleev’s
periodic table of the elements. However, when Newlands presented them to a chemistry meeting in England, his ideas
were treated with ridicule and scorn. The demoralized Newlands left the field to others including our brilliant
Russian. Mendeleev, who worked literally night and day to develop his ideas of order among the elements and was
ready to present them in a preliminary manner in 1869. By 1871, he had predicted the characteristics of three
elements yet to be discovered to fill in the blanks in the table he presented. These were eka-aluminum (like
aluminum), ekaboron and ekasilicon. He became a world super-star in science as these three elements were
discovered over the following years and the predicted characteristics were pretty well ‘bang on’. In 1875, eka-
aluminum was found and named gallium for France where it was discovered and described. The others followed, with
ekasilicon discovered and named germanium for Germany, and ekaboron, named scandium for Scandinavia.

The honours poured in from around the world. From England alone, he received the Faraday medal from
British chemists, the Copely Medal from the Royal Society and honorary doctorates from both Oxford and
Cambridge. He was certainly the chemist of his times.

Mendeleev was so dedicated to his research and teaching that his sister had to convince him that he should
think about marrying. She found a likely match, someone quite well known to him, but she was much older that he
was and the spark of attraction did not seem to develop. Reluctantly, he made the match and though two well-loved
children resulted, they largely lived apart. When he was in his 40’s, he gradually fell in love with a young, beautiful
and artistic boarder in his sister’s and, from time to time in his own household. It took a number of years but
eventually a divorce was granted (through the efforts of his university colleagues!) and a very happy second marriage
with 4 children resulted. To her delight, she was invited to accompany him when he received many of his honours
abroad.

As he grew older, honours streamed to the huge disheveled, hairy, brilliant chemist from St. Petersburg.
With these honours, he was quite immune from the ravages of the Tsars who were continually harassing the students
who were crying out for more freedoms. He saved a number of them, even springing them from their jail cells.
Eventually, he quit his university post in disgust at the mistreatment of the students and for a few years continued his
studies in his home. Later, he was appointed director of the Russian Bureau for Weights and Measures and was able to
carry out a great deal of research and important standardization in this role towards the end of his life. He was
interesting and effective in almost everything he attempted.

Dmitri Mendeleev died quietly of pneumonia in 1907.
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BisPHENOL A and Other Estrogen Mimics
by David McKinnon Ph.D.

There is a lot of discussion nowadays about the safety of Bisphenol A (BPA). In Canada, the concern is such
that BPA has been labeled as a “toxic material”.

BPA is one of the components used in the manufacture of two important synthetic materials,
polycarbonate plastics and epoxy resins. Polycarbonate plastics, e.g. Lexan� are tough, with high impact
resistance, and are used extensively in engineering, building, medical, commercial and household applications.
Epoxy resins are also tough and are used widely in fabrications, paints and coatings, adhesives, construction and
engineering. Therefore, the use of these materials is widespread, and thus varieties of materials are potential
sources of BPA.

Polycarbonates are so-called because they are polymeric esters of carbonic acid, although their actual
synthesis is by reaction of BPA with phosgene, which can be thought of as a derivative of carbonic acid.
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Epoxy resins are also derived from BPA by a prior treatment of BPA with epichlorohydrin.
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The new material is then partially polymerized and it then undergoes a further type of addition
polymerization with organic polyamines, which open the reactive three-membered oxygen-containing rings
(epoxides) and form the polymer.

The household applications of polycarbonate giving most concern are food and drink containers. While
some vessels are made entirely of polycarbonate, most food cans have polycarbonate linings. Some BPA, either
from unreacted starting material, or by degradation of the actual polycarbonate plastic, may leach into the
vessel’s contents, especially when heated.

The important questions are, how much Bisphenol A is released from articles manufactured from
polycarbonate or the epoxy resin, and what the safe levels are. As you would expect, opinions and findings on
these vary wildly, depending on who is trying to prove what! The levels of Bisphenol A from well washed
containers are indeed very small, but natural hormone levels too are very small, and yet can have considerable
effect.
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The concern is that Bisphenol A has been shown to be an estrogen mimic. That is, it binds to the same
cell receptors as the hormone estrogen. Thus it has the possibility of producing a number of undesirable
biological effects, among these being decreased sperm count in males, and disruption of calcium metabolism.
Estrogen is also implicated in synapse formation in the brain and a recent study found that BPA in the
maximum permissible concentration was able to affect synapse formation. BPA has been also linked to
diabetes and cardiovascular disease.

Therefore, it looks as if greater restrictions on its use will be put in place.

Bisphenol A is itself made by reaction of phenol (what the Victorians called ‘carbolic acid’) with
acetone using an acidic catalyst.
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Why this particular material? It is because phenol and acetone are readily available, being made by an
elegant series of reactions from the petrochemically derived benzene and prop(yl)ene.

Phthalates are another class of hormone mimics. These are widely added to various plastics to keep them
soft and flexible. For example, polyvinyl chloride needs the softening action of phthalates before it can be used
in clothing, furnishings and other household articles. In fact, phthalates are mostly responsible for the ‘plastic’
smell you get from a new shower curtain or from vinyl upholstery, for example. Many other compounds,
including some pesticides, are also estrogen mimics. The list is extremely long.
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However, lest you want to avoid all synthetic products completely and decide to sit down to a meal of
tofu washed down with a nice brewed ‘organic’ ale to think about it, both soy and hops also contain compounds
that are hormone disruptors! There was a recent report that eating Tofu, which is a soy product, can cause
decreased sperm count because of its content of estrogen mimics.

In fact, the amount of estrogen mimics in the ‘natural’ background may be already much higher than
contributions from BPA and other synthetic materials, but the relative effects are difficult to assess as various
compounds have different solubilities in cell media, and different affinities to various cell receptors. Much of
the estrogen in the body is bound to blood proteins, whereas various estrogen mimics may not be. Thus, a small
amount of the mimic can be in strong competition with natural estrogen in the cell receptors. Hard science it is
not!
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Science Fun for Your Family
If You Want to Get a Reaction, Try This...

When a car moves forward, in which direction do its wheels push on the road?

Try this little experiment!

Place the car at one end of the 'road' as in the above photograph, and then start the car. Watch
what happens to the 'road' as the car moves forward.

Do the wheels push forward or backward?

Why does the car move forward?

Forces are never lonely. They always occur in pairs. The spinning wheels of the car push backward on the
‘road’. The ‘road’ exerts an equal force on the wheels of the car, but in the opposite direction. This is an
example of Newton’s Third Law of Motion.

You Need

1 toy car, battery-powered or wind-up

10 or more soda straws

1 sheet of thick cardboard or Styrofoam�, as in
the photograph
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Open House Photos

Gordon Gore photos

Ken Schroeder and Dave McKinnon impressed a large crowd with their chemistry show.

Gordon Gore photo

Tristan Giles, Dave McKinnon’s grandson, assisted with the chemistry demonstrations.
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Eric Wiebe and Keith Chambers doing the Fun Science Show G. Gore Photos

Gordon Gore, Zach McCordic andMatthew Landrie doing the Light and Colour Show Shae Cooper Photos

Optimum Air Demonstration Solar Heater G. Gore Photo
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Shae Cooper Photo G. Gore Photo

Howard Grieve at the Front Table Dr. Tom Dickinson, Kamloops Naturalist Club

Bob Fowles (Left) andMark Betuzzi (Right) G. Gore Photos

(Left) TRU was well represented. (Right) Jaimi Garbutt, City of Kamloops Shae Cooper Photos
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Shae Cooper Photo G. Gore Photo

(Left) Gord Stewart and Eric Wiebe set up their demonstration at the Science Fun Show. (Right) Rocket launch

G. Gore Photo

The chemistry demonstration drew a large crowd for each show.

(A Few Shae Cooper Candids)
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Thank You Volunteers!
Gord Stewart, Executive Director

Hello All!

We have just had another successful Open House that could not have happened without all of the volunteer help. We had
623 visitors on the day. The shows were performed wonderfully by all, the hands-on rooms were well supervised, and the
booths in the gym were great.

Thank you to Ken Schroeder, Jim Hebden, Dave McKinnon and Dave's grandson Tristan Giles for
developing and performing a great Chemistry show.

Gordon Gore, Shae Cooper and Matthew Landrie put on three ‘standing room only’ Light and Colour shows
that were enjoyed by all. A special thanks is due to Shea and Matthew for helping Mr. Gore with the show. Having the
three of them do the shows freed me up to do other things. It was extremely helpful.

Eric Wiebe and Keith Chambers put on three great Science Shows. Keith stepped in ‘cold turkey’ in my place
after seeing the first show. Keith and Eric were great together in the last two shows and they both added a special flair to
the show.

Devin Halcrow and Clayton Derkson did a wonderful job of demonstrating our new UFO's in the Gym. They
also helped by running errands, and did some hands-on room supervising. Devin's whole family (mom, dad, and little
bother) provided muscle at the day's end to pack things up.

Thank you to Suzanne Feldberg who provided a table of math puzzles - some of her own, and some from Jim
Totten's collection. It was a great set.

The all important front door duties were taken on with great success by Gordon Gore, Howard Grieve, Amanda
Brennan, Shae Cooper, Matthew Landrie, Nancy Bepple, and a few others short term. Thank you to all at the front
door. Your enthusiastic greetings got our guest excited and sent them in the correct direction.

The other volunteers listed below, along with some of the above-mentioned people who pulled double duty, were
the ‘guardians’ of the centre, and kept everyone and everything in order. A great big thank you to:

Adele Stapleton Sharon Cooley Andrew Watson
Jackie Stewart Susan Hammond Joanne Nicklas

Thank you to Susan Hammond, her partner (Gary Hunt) and their son for all of their help cleaning up at the end
of the day. Devin Halcrow and his family helped in many ways at the end of the day.

Thank you to the following exhibitors who provided entertaining booths:

Optimum Air ASTTBC (Don Graham) City of Kamloops (Jaimi Garbutt) BC Hydro BC Wildlife Park Remote
Controlled Planes (Mark Betuzzi and Bob Fowles) Kamloops Exploration Group (KEG)(Robin Whitaker)
Kamloops Naturalist Club (Tom Dickinson, Margaret Graham) TRU Science (several very keen students).

As with our other Open Houses, Subway provided all of the volunteers and exhibitors with lunch. Thank you
Subway!

I am still recovering from the day, and I hope I remembered everyone and all that you did. So many people helped
out that it made it easier on me, but hard to track everyone who helped. Thanks to you all for a successful Open House!

Gord Stewart
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BIG Little Science Centre Visits ‘The Hamlets’
Photos by Shae Cooper (Grade 11, Westsyde Secondary School)

Art Cook volunteered to take part in several demonstrations.

Gord Stewart and Ken Schroeder illustrate the wonders of chemistry

‘The Hamlets’ in Westsyde (Kamloops) requested a science
show for its residents, and the BIG Little Science Centre was
happy to provide one. Gord Stewart, Ken Schroeder, Eric
Wiebe and Gordon Gore were involved with this presentation,
30 minutes of science fun. We were very fortunate to also have
assistance from ace photographer Shae Cooper, a Grade 11
student at nearby Westsyde Secondary School (and longtime
volunteer at the BIG Little Science Centre). As you can see in
these photographs, Shae has ‘the touch’ of a true news
photographer.
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‘The Hamlets’ residents enjoy the presentation.

Art Cook and Gordon have a laugh at one of the demonstrations. Helping out with Finger Magnetism

Tin can telephones Snow Polymer Battling the force due to air pressure
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