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Gordon Gore File Photo (2007)
Mentos�� and Diet Coke�� Demonstration (Summer Camp July 2007)

Summer Camps are underway at the BIG Little Science Centre. The first of three planned summer camps
begins Monday, July 6. A wide variety of ‘hand-on, minds-on’ activities are planned to entertain and educate
youngsters of ages 8 to 12. See Page 2 for contact information.
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Summer Public Hours of Operation

July 2 to August 29 2009
Monday to Saturday: 10:00 am to 4:00 pm

With a special show/activity
daily at 11 am and 1 pm

We are closed:
August 1, Sundays and Holidays

CLOSED DURING SCIENCE CAMPS

This Newsletter is a publication of
BIG Little Science Centre Society

Box 882 Station Main
Kamloops BC V2C 5M8

Location
Bert Edwards Science and

Technology School
711 Windsor Avenue,
Kamloops, BC V2B 2B7
Executive Director
Gord Stewart

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: gord@blscs.org
Assistant Operator
Susan Hammond

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: susan@blscs.org
Website

http://blscs.org
Newsletter Editor
Dr. Gordon R. Gore

#404F - 3255 Overlander Drive
Kamloops BC
Canada V2B 0A5

Phone: (250) 579 5722
E-mail: grgore@telus.net

Approximately 56,000 visitors have
enjoyed visits to the

BIG Little Science Centre!

The BIG Little Science Centre

Phone: 250 554 2572
E-mail Gord@blscs.org or

Susan@blscs.org

Admission

Adults: $5.00
Children 6 to 16: $2.00

Under 6: Free
Family: $10.00

Annual Membership: $35.00

Summer Camps
July 6 to July 10
July 20 to July 24

August 10 to August 14

Executive Director
Gord Stewart

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: gord@blscs.org
Assistant Operator
Susan Hammond

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: susan@blscs.org

This Newsletter is received by approximately 485 readers.
(At least 3 people actually read it.)

Back issues of BIGScience can be viewed at
http://www.blscs.org/ClassMembers/Newsletters/
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‘The Westsyde Room’:

The Heart and Soul of the BIG Little Science Centre
Photos by Gordon R. Gore
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‘The Westsyde Room’ features many of the original displays and hands-on stations from the one-room science
centre at David Thompson Elementary School. These ‘stations’ capture the intended spirit of the science
centre perfectly. Many new stations have been added since the move to B.E.S.T.
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Retired Teachers Make Great Demonstrators!
Article and Photos by Gordon Gore

Open House Antics

How many chemists does it
take to make a dog bark?

Apparently, it takes two. Dr. Jim Hebden
(left) and Dr. Dave McKinnon (right)
demonstrate a reaction called The Barking
Dog, during a chemistry show they did
during our FrankenScience Open House.

Jim Hebden is a retired secondary school
chemistry teacher (Kam High).

Dave McKinnon is a retired organic
chemistry professor from the University of
Manitoba.

Both of these gentlemen are Directors of
the BIG Little Science Centre Society.

Ken Schroeder never fails to
get a ‘reaction’ when he
demonstrates the explosive
nature of hydrogen gas to a
visiting class at the BIG Little
Science Centre.

Ken’s ‘Chemistry Show’ is well
tested and age-appropriate.
When I can, I love to help with
this ‘fun chemistry show’.

Ken Schroeder worked in the
chemical industry before
teaching secondary chemistry,
and taught for many years at
Westsyde Secondary School.

Ken has long been a proponent
of ‘hands-on’ science.
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Keith Chambers (left) helped with our last two Open Houses. Keith was an elementary teacher at Dufferin
Elementary School (previously Heffley Creek Elementary). He has a real flair for science teaching. Eric
Wiebe (right) taught physics and science at South Kamloops Secondary School, Eric is shown demonstrating
how to make a cloud in a bottle. Eric is a frequent volunteer at the BIG Little Science Centre (and a Director).

Photo by Shae Cooper (WSS Student)

Shae Cooper took this photo of Gordon Gore
demonstrating the famous ‘Weapon of Mass
Instruction’. Made of 13 chili cans duct-taped together,
it fires a Nerf Ball across the room and emits a very loud
BANG! (We like to finish our shows with a bang.)

It has been fun volunteering full time at the BIG
Little Science Centre for the past 9 years. The BIG
Little Science Centre has always been a ‘labour of
love’ for yours truly. Unfortunately, all good things
must end.

I hope one day the contributions of the BIG
Little Science Centre to the science education and
inspiration of tens of thousands of young Kamloops
students since February 2000 will be recognized and that
the centre will some day be financed appropriately.

Thanks, everyone!

Gordon Gore
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Science Fun for Your Family

The Light Stick
Dr. Gordon R. Gore

A Lightstick�
Light sticks are really cool — literally. When a light stick is ‘cracked’, it emits light with no perceptible heating effect. If
you hold an ‘uncracked’ light stick near a black light (ultraviolet light source) it will fluoresce. That is because one of the
ingredients inside the light stick is a fluorescent dye. When the two main ingredients of the light stick are mixed, a
reaction produces energy that activates the fluorescent dye.

Inside the light stick there is a breakable glass vial containing the ‘activator’, which is hydrogen peroxide, H2O2.
In the main chamber, there is a mixture of the fluorescent dye solution and phenyl oxalate ester. When the activator and
the phenyl oxalate ester mix a series of reactions occur that release energy to the fluorescent dye. This energy is ultimately
released as light, in the colour of the particular fluorescent dye being used.

You can control how bright the light stick is by varying its temperature. Place the light stick in a cold fridge, and
it will give off very little light. Place it in a cup of hot water and it will glow more brightly. Of course, the brighter it
glows the shorter its useful life will be.

Question: What form of energy does the unused ‘light stick’ have? Into what form of energy is it converted when you
‘crack’ the light stick?

These light sticks have not been ‘cracked’.
They are illuminated by an ultraviolet lamp
of the type available at novelty stores.
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Actually, eating tomatoes, but also red bell peppers, and to a lesser extent, red grapefruit, and watermelon, is
probably good for you. The reason is that the red material in these fruits is a compound called lycopene, which
has some health benefits, although the actual amount is a matter of debate. There are suggestions that it may
confer some protection against atherosclerosis, cardiovascular disease and cancer, including prostate cancer.

Lycopene has a deep red colour, and chemically it is described as a hydrocarbon. That is, it contains
only carbon and hydrogen. It is highly unsaturated*, having many ’double’ bonds, and it is the pattern of these
bonds in it that gives it the red colour. This pattern makes it absorb strongly in the blue end of the visible
spectrum, which in turn means that the red complementary colour is observed. In the natural compound, the
double bonds all have the ‘trans’ geometry, (just like the dreaded ‘trans’ fats). Under the influence of heat or
light, these are partly converted to a ‘cis’ geometry, but this does not affect its role in the body.

Being a hydrocarbon, lycopene is almost insoluble in water, and, for it to be absorbed by the body, it
needs a vegetable oil to dissolve it and allow it to be absorbed into the body from the digestive system. Next
time you make a tomato based spaghetti sauce you will see that a lot of the red colour from the tomato paste has
passed into any melted fat or cooking oil.

The main dietary advantage of lycopene is that it is quite a good antioxidant, being able to combine in
the body with reactive species called free radicals to make them inactive. Free radicals cause undesirable
reactions in the cell, including decrease in cell vitality, lowered enzyme activity, cell mutation and the initiation
of cancer, and ageing. We can’t really avoid these free radicals, as they are a result of our breathing air, which
contains oxygen. We need oxygen to sustain our life, but the processes required for the metabolism of oxygen
also produce these free radicals. The body has a capacity to destroy free radicals using a series of enzymes, but
any help the body gets from a food source is beneficial. Various other components of our diet, including vitamin
C and polyphenols such as flavonoids, both from vegetables, are also able to act as free radical traps.

Curiously, lycopene from cooked or processed tomatoes is more readily absorbed than from raw
tomatoes, possibly because in the raw material it is bound to the vegetable fibres. So tomato paste, soup, juice,
ketchup, canned tomatoes and even pizza are good sources.

Lycopene is a biological precursor of carotene, which itself is a precursor of vitamin A. It appears to be
totally nontoxic. The only disadvantage is that individuals who consume excessive amounts of tomato juice etc.
cannot excrete it fast enough and their skin turns temporarily orange.

* The term ‘saturation’ or ‘unsaturation’ refers to the ratio of carbon to hydrogen in a chemical compound. If saturated,
the chemical formula will fit CnH2n+2, Any less hydrogen than that and the compound will be unsaturated.
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The Science and Technology of Lead Pencils and Erasers

Jim Hebden, Ph.D.

I doubt that very few people now living have ever seen a lead
pencil. Before you laugh and say “That’s silly; I have a lead
pencil in front of me”, I would like to point out that people
have seen and used pencils for many years but the chemical
element ‘LEAD’ has not been used in writing instruments for
a long time. Long ago, a thin stick of lead metal was used as a
writing tool because lead is a soft, gray and relatively
abundant metal that left a mark on surfaces such as papyrus
sheets, used by the Egyptians and Romans. Then, sometime
between 1500 and 1565, a large, natural deposit of pure
graphite was found in Cumbria, England. Local people
quickly found that the graphite could be sawn into sticks and
used as marking tools. Because the graphite sticks were very

brittle, users started to wrap them with string or sheepskin to
give added strength. Then, someone had the idea of splitting a
wooden stick lengthwise, hollowing out the inside of the stick,
inserting a narrow piece of graphite and either tying or gluing
the two wooden halves back together to make the first modern
pencil. Because chemical knowledge was still confined to
alchemists who were performing experiments such as boiling
down horse urine to try to make gold (and, incidentally, were
starting to gain a large amount of practical lab experience),
graphite was initially thought to be a soft form of lead metal
and the pencils were mistakenly called ‘lead pencils’.
Although the chemistry was incorrect, the name stuck and it is
still used today.

Because of the weakness of the van der Waals forces
holding one flat sheet of carbon atoms on top of another, the
carbon sheets are able to slide easily over one another. The
result of this weak between-the-layers attraction is that
graphite is very slippery and feels ‘greasy’ (it makes a good
lubricant). A graphite layer is attracted to a new surface (such
as paper) a little bit more than it is attracted to adjacent
graphite layers and the graphite sheet becomes attached to the
paper. Whole layers of graphite are transferred because each
layer of carbon atoms is strongly held together as a unit; parts
of sheets are not transferred. The rule for getting a stronger
van der Waals force of attraction is simple: the larger the
atoms you have and the more of them there are the stronger
the attraction. The carbon atoms in graphite are small and
light, whereas paper contains molecules having light atoms
such as carbon AND lots of heavier atoms such as oxygen,
which is why a graphite layer is attracted more to paper than
to neighbouring graphite layers in a pencil.

Modern pencils are usually made out of graphite
powder mixed with clay and 5% wax. By varying the relative
amounts of graphite and clay, a harder or softer pencil can be
made: the more graphite, the softer the pencil. For example, a
2H (hard) pencil contains 60% graphite and 34% clay, while
an HB pencil contains 68% graphite and 26% clay, and a 2B
(soft) pencil contains 74% graphite and 20% clay.

Well, now that we have a pencil mark on paper, how
can we get it off again if we make a mistake? Again,
chemistry comes to the rescue. Anything that attracts the
graphite layers more than paper does is capable of attracting
the graphite layers off the paper. (Sound familiar?) In the past,
pieces of bread were used, and then pieces of natural rubber.
Today, erasers made of vinyl or plastic are used increasingly
because they are designed to have a great attraction to the
graphite and leave a clean surface behind. After graphite is
removed from paper and becomes attached to an eraser, a
problem arises: further use of the eraser could build up more
graphite on the outside of the eraser, eventually transferring
graphite back to the paper and leaving a ‘smudge’. To solve
this problem, erasers are deliberately made to be soft to allow
the surface of the eraser to rub off, taking the graphite with it
and exposing a fresh surface. One type of eraser is similar to a
soft ball of clay: after rubbing the eraser on a piece of paper,
the graphite-contaminated outer surface of the eraser is
kneaded like bread dough to expose a fresh surface.

One interesting property of graphite is that it is a
moderately good electrical conductor. As a result, you can
actually draw thick black lines on paper using a soft pencil and
then use those pencil lines as part of an electrical circuit. If a
teacher or parent sees you doodling you now can say you
aren’t day-dreaming; instead, you are inventing new electrical
circuits!

Eventually, graphite was discovered to be a form of pure carbon. (The
other common form of carbon is diamond.) As shown in the diagram at the right,
graphite consists of a continuous hexagonal network of carbon atoms, lying in
flat sheets and looking like chicken wire. Each layer of carbon atoms lies on top
of another layer (only two layers and a few atoms in each layer are shown in the
diagram). Although the carbon atoms in each layer are held together by very
strong chemical bonds, the bonds holding each layer to the one above and below
are the weakest type of chemical bond known. These weak bonds are called van
der Waals forces (shown as vertical dotted lines in the diagram).


